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PREFACE 


“Of making many books there is no end.” Perhaps if writers 
would show cause why their book should be published, there 
would be a more interrupted and limited output. That stricture 
should apply to the present volume. 

The primary motivation toward assembling the works in- 
cluded here was a sensitivity on the part of the authors to writings 
that they believe presage a revolution in the field of psychology 
comparable to the Einsteinian one in physics. In the wind, 
there are new orientations, new thoughts, new experimental 
approaches and findings that give promise of better things to 
come and that may be the forerunners of the age of psychology. 
Many of the items are isolated intellectual islands; however, 
when viewed from the more recently developed approaches, 
they make a coherent, orderly panorama. 

Obviously, pioneers work at different time periods. Therefore, 
while there is a heavy concentration of materials from recent 
literature, there has been no worship of freshly dated writings 
as such, and the reader may occasionally meet with an article 
dated twenty or more years ago. For this disrespect of the calen- 
dar we make no apology. The pertinence of the findings or 
freshness of viewpoints is alone responsible for the inclusion 
of such material. Where materials were lacking, the authors did 
not hesitate to write suitable articles to fill the gaps. Well over 
half the book consists of original writings. 

In such cases, a definite stand was taken which is believed 
to be dictated or justified by experimental or field observations 
stripped from traditional assumptions. However, neither these 
items nor the selections from the writings of others are presented 
dogmatically. They are meant to serve only as whetstones against 
which the student may sharpen his own intellectual tools. Their 
chief aim is to provoke the student to think about fundamental 
problems in psychology which have often been treated com- 
placently or as closed matters. The authors have not lost sight 
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of the fact that contemporary psychology is a stage in a process, 
and that it continues to grow. ‘They realize, too, that in future 
years radical changes may be introduced into behavioral con- 
cepts and investigative techniques which are considered basic 
and correct today. 

In some cases, the authors have included significant articles 
that have been generally overlooked by psychologists, e.g., Griffin 
and Hock’s experiments on bird navigation, Maric Mason's case 
of Isabelle, Riesen’s revolutionary studies of perception in chimps, 
and Spelt’s conditioning of the human fetus in utero. One does 
not yet commonly encounter such articles in our general text- 
books, which seem to prefer more classic illustrations. On the 
other hand, such excellent classical accounts of the so-called 
“instincts,” as furnished by Kellogg's writings, are unknown to 
modern students. In the sense of bringing together important 
articles from a very scattered literature does this book hope to 
fill a need. 


All in all, the aim was to bring together scattered nuggets 
from psychological literature, which, by employing the reader as 
a catalyst, would yield a refined and clear picture of certain de- 
velopments in contemporary psychology and help in charting 
its future course. No attempt has been made to develop a sys- 
tematic text. Therefore, the present work is, first of all, suited 
as a supplementary set of readings to parallel a gencral book. 
However, it may a 


: also be used as a textbook in courses where the 
instructor chooses to develop a theoretical orientation for his 
students. Its stress on origins and evolution of behavior may 
recommend its use in courses in child psychology. 

A word of explanation is in order regarding the use of the 
term “empirical” in the title. With this term, we hope to call at- 
tention to the fact that the contents do not derive from arm- 
chair speculation. Indeed, whether explanations are general or 
specific, field or experimental, they are supported by facts “in 
the world of reality.“ The term, empirical, is also used synony- 
mously with the contemporary usage of “operational” or as an 
equivalent for the phrase, “derived from actual observation.” De- 


sire for the factual, however, has not restricted us to the selection 
of laboratory experiments with rats. 


the everyday life settings of people, 
with the same rigor as that permitte 


Nature's experiments“ in 
which cannot be handled 
d by rat experiments, have 
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nevertheless been included. All in all, the attempt has been to 
select items of broad scope that are substantial rather than hypo- 
thetical. Where assumption comes in, as it necessarily must, we 
believe that it is operationally justified and not arbitrarily im- 
posed upon the facts, as in older psychologies. If this is a bias, 
then the present authors are self-admittedly biased with a ven- 
geance. 

As may be inferred from the contents of the book, the 
authors lean heavily upon the writings of Professor J. R. Kantor. 
We are also indebted to Dr. Steuart Henderson Britt for his care- 
ful reading of the manuscript and for his many helpful sug- 
gestions, and to Miss Geraldine Allbritten, Mr. Glen Allen, Mr. 
Fred Snyder, and Mr. and Mrs. Fred Wackerhagen for their in- 
telligent and wholehearted help in handling the numerous de- 
tails requisite to publication. 

Authors and publishers from whom we have borrowed are 
acknowledged in the body of the text. 


N. H. PRONKO 


J. W. BOWLES, JR. 
Wichita, Kan. 


October, 1950 
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INTRODUCTION 


I. THE SUBJECT MATTER OF PSYCHOLOGY 
N. H. Pronko 


There is great misunderstanding on the part ol laymen as to the 
subject matter of psychology. Ordinarily, the man in the street is 
of the opinion that psychologists restrict their study to such bi- 
zarre phenomena as hypnotism, mental telepathy, and clairvoy- 
ance. On the contrary, psychologists study things that are found 
commonly in everyday life and that extend all over the earth. 

But first, let us notice how the sciences have evolved. On this 
planet, there are a wide variety of occurrences taking place. 
“Things are happening,” as we say. The different sciences have 
arisen as the result of man’s interest in certain areas of this mani- 
fold of happenings. Thus, physicists “carved out” for their spe- 
cial study such “things” as water changing to ice and to steam, 
falling bodies, and transformation of energy (¢.g., heat into power, 
electricity into heat, and so forth). Chemical types of changes were 
taken over by the chemist as his special area of investigation. But 
on this earth, there are also plants and animals being born, re- 
producing, taking materials into themselves, and growing, excret- 
ing, and moving. These events are singled out by the biologist as 
his special study. 

Not everything that happens on the face of the earth has yet 
been included in the listings above. 

In order to achieve a fresh viewpoint, the student might im- 
agine himself a man from Mars come to earth for the first time. If 
it were morning, he would observe human beings rising and 
scurrying to their breakfasts and their work. Some would operate 
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machines in factories; others would run steamships, airplanes, 
buses, streetcars, and bulldozers; still others would be engaged in 
buying, selling, preaching, writing, warring, repairing, building, 
painting, and composing. Should the man from Mars decide to 
delve further into these things, he would become a psychologist. 

It is these activities and, perhaps, the less complex ones of 
the other animals that set the stage lor the psychologist's study. 
The student will note certain features characteristic of all the 
sciences: each starts with certain facts in the world of reality. This 
is the beginning point—to have something to study. This some- 
thing may be taken into the laboratory for more painstaking 
analysis later on. The important point is that men observed things 
happening around them. These things became the subject matter 
for the scientist, and the divisions of the sciences are divisions 
of interest and subject matter only. It would be too difficult and 
not so profitable for one man to study storms, economic institu- 
tions, gravitation, energy, plants, and humans. This accounts for 
such specialties as chemistry, physics, zoology, biology, and psy- 
chology. 


Facts versus THEORIES 


Because the beginning student approaches the study of psy- 
chology with certain preconceptions absorbed from those about 
him, he is quite likely to confuse behavioral facts with theories 
about those facts. For example, because for him thinking is ex- 
plained in such mystical terms as mental states, he comes to doubt 
that people do think. We suggest that by keeping facts and the 
explanations of facts separate, the beginning student can enter 
his scientific study of psychology fully confident that he does have 
a very definite subject matter. His legitimate field of inquiry be- 
comes behaving organisms, and he need have not a shadow of 
doubt that those organisms create symphonies, atomic theories, 
poems, works of art, and so on. Despite the fact that he may have 
difficulty in understanding or explaining such events, he may be 
as certain of their occurrence as he is of the occurrence of storms, 
volcanoes, eclipses, and magnetism, or the birth, growth, and death 
of living things. To prove it to himself, he need only look around 


and see his friends, neighbors, and himself engaging in day-to-day 
activities of the sort mentioned above. 


But let us illustrate. Suppose that the reader has solved an 
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algebra problem. That is a fact, or datum, with which we can be- 
gin work just as definitely as can the chemist starting with a 
chemical interaction or a physicist with a falling object. But how 
shall we explain these facts? We are now in the realm of theory 
where description, interpretation, or explanation plays an impor- 
tant part, and where discrepant “stories” may be told. For ex- 
ample, one explanation for the solution of the algebra problem 
may resort to “mental states,” another to brain conditions, and 
the like. Our job now is not to settle between them but only to 
call attention to the difference between a fact and a theory about 
that fact. The two must be kept separate. 

Of course, not all descriptions of facts are equally valid. Sci- 
ence has a preference for theories that are derived from a study of 
the facts themselves rather than those that come from tradition 
or superstition. Furthermore, theories must be stated in such a 
way that one can predict or control the facts. The present book 
is an attempt to describe behavioral facts in operational terms. 
This means that our descriptions will be in terms that can actu- 
ally be designated in the world of happenings and not in terms of 
“mind,” “mental states,“ and “consciousness,” which cannot be 
operationally demonstrated. 

No one can show that an “insane person” has a “twisted 
mind.” This is not an operational description. However, it is an 
operationally justified account to relate this person's action to a 
condition in his surroundings, namely a fiendish father. This is 
something we can work or operate with, as when we remove the 
boy from his father and look for changes in the boy's conduct. 

Why does a child in the Soviet Union grow up to be a Com- 
munist? A possible answer would be that he “inherits Commu- 
nism” from his parents. We could operationally test this explana- 
tion by importing an offspring of Communist parents into the 
United States and rearing him with a Republican family. At 
twenty-one, he is a staunch Republican. An operational account 
of such an incident would stick to the facts, namely that the boy's 
action was related to the specific life conditions surrounding him 
(i. e., institutions, attitudes of his adopted parents, friends, teach- 
ers, and the like) rather than upon some “inborn tendency.” This 
latter would again be a nonoperational account. 

It is the hope of the authors that the student will come to see 
his own, and his neighbor’s, fears, angers, rememberings, forget- 
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tings, likes, dislikes, dreams, ambitions, skills, abilities, and crea- 
tive acts operationally as he progresses through the present text- 


book. 


II. THE HISTORICAL PERSPECTIVE 
IN PSYCHOLOGY 
D. T. Herman 


Just as the behaviors of a child today cannot be understood fully 
apart from an understanding of the particular child's unique be- 
havioral history, so psychology today cannot be fully understood 
apart from its history. While concepts of human behavior have 
been diverse, fairly clear trends in the change and evolution of 
such concepts can be traced historically. It is important that the 
beginning student gain some perspective in which to place both 
the “popular” psychology with which, wittingly or unwittingly, he 
begins his studies as well as the more technical concepts to which 
he will be introduced. 

Aristotle (384-322 B.c.), the ancient Greek, has a unique 
status. His biological training and his studies of marine biology 
gave him an objective observational orientation to the behaviors 
of organisms.' He noted that organisms varied in complexity of 
biological organization as well as in behavior. Aristotle described 
behavior as a functioning of the total organism. Different organ- 
isms differed in their functioning. Plant organisms functioned 
only by respiring, absorbing materials and excreting them, and 
reproducing. Animal organisms functioned by being irritable to 
stimuli and by locomoting. Other animals such as humans could 
function in still more complex ways that were called “reason- 
ing.” Further, animals were said to vary in their functioning as 
a result of two classes of conditions—their unique biological 
conditions and their unique histories. For Aristotle, it was not 
possible to discuss behavior of any organism apart from these two 
sets of variables. Aristotle is sometimes mistakenly assumed to 
have made a rigid division between organisms. Such was not the 
case. He described all organisms as being on a direct continuum 
and as differing only in complexity. 

—— 


1Snu1 LARENCE, The psychology of 


Aristotle. New York: Columbia Univ. 
Press, 1941. Pp. 148. 
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Between Aristotle's day and the beginnings of the period of 
modern science, great changes took place. Migrations, wars, and 
political and social upheavals exercised extensive influence, di- 
rectly and indirectly, upon all branches of scholarly activity. For 
purposes of a short historical sketch, it is possible to touch only 
briefly on some of the changes and developments in orientation 
to psychology.* (The interested student will find richly rewarding 
readings if he chooses to sample this literature.) 

René Descartes (1596-1650) is generally considered to mark 
the beginning of the “modern” period in psychology; to have di- 
vided off the ancient and medieval periods from the modern pe- 
riod. Descartes was less naturalistic than Aristotle. Man was to 
be regarded as uniquely different from other animals. While 
other animals functioned on a purely mechanical level of sense 
organs, nerves, and muscles, man, according to Descartes, had the 
additional attribute of soul which regulated his behavior. No 
attempt was made by Descartes to describe the properties of this 
added factor. It was conceived, in fact, to be unobservable but to 
activate, control, and guide the psychological activities of man. 
This unobservable and unknowable entity, derived from presci- 
entific inference, was used as the basic explanatory factor of all 
human psychological behavior. 

Boring * has pointed out that Descartes in large part set the 
pattern of subsequent interpretations of behavior. Terminology 
changed, and descriptions varied in detail, but the basic orienta- 
tion to psychology 


as being concerned with soul, mind, conscious- 
ness, and so on, each as inferred entities, persisted. Darwin's (1809- 
1882) publication of his monumental Origin of Species in 1859 
constituted the first fundamental blow to this pattern. It is no 
exaggeration to say that Darwin's work, while primarily concerned 
with biology, shook the very foundation of previous psychological 
theory. Darwin tirelessly amassed evidence to show that no abso- 
lute differences could be drawn between man and other organisms. 


2 MurpnHy, GARDNER. Historical introduction to modern psychology. New 
York: Harcourt, 1949. Pp. 466. 

Borne, E. G. A history of experimental psychology. New York: Appleton- 
Century-Crofts, 1950. Pp. 777. ' 

ZILBOORG, G. & Henry, G. W. A history of medical psychology. New York: 
Norton, 1941. Pp. 606. 

3 BorING, E. G. A history of experimental psychology. New York: Appleton- 
Century-Crofts, 1950. Pp. 777- 
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The view of Aristotle regarding continuity of the species was 
supported with clear observational evidence. Darwin further 
showed that it was essential to an understanding of any species 
to include a historical dimension as well as a picture of the life 
conditions of the organisms. Its adaptive behavior, as well as its 
structure, could be understood only on the basis of its full past 
and present life conditions. 

The full implication of Darwin's work was not immediately 
understood or accepted by all students of psychology. Many per- 
sisted in clinging to various forms of traditional doctrine. Others, 
however, soon caught the implications that man is an organism 


that can be studied and observed as a perfectly natural organism. 
A tremendous boost was given by Darwin to the study of all or- 
ganisms, human as well as infrahuman. 

In a series of papers and books beginning in 1913, J. B. Wat- 
son (1878-) * crystallized the demand for an objective psychology 
and gave it the name “behaviorism.” It was Watson's proposal 
that psychologists very deliberately break away from the tradi- 
tional dualistic orientation. The dualistic theory held that man is 
made up of a physical body and a psychic mind as separate entities. 
Each was held to function according to different laws. Watson held 
that such a separation of the unified organism had no basis in 
scientific observation. Psychology was to base itself on the observa- 
tional method exclusively, Psychology would thus bring itself into 
line with other natural sciences. That which was not observed 
could not be included in descriptions of behavior. 

Watson's position brings this brief historical chronicle close 
to our own day. Watson’s work pointed to the need for a further 
advance in orientation to psychological facts and markedly in- 
fluenced psychologists in the direction of objectivity. 

A full comprehension of the trends of psychology in the con- 
temporary phase of its historical development would take us too 
far afield for our present purposes. However, two principles— 
relativity theory and operationism—w 
chology’s more recent developments. B 
first applied by workers in the 
congenial atmosphere 


ill help to characterize psy- 
oth of these principles were 
physical sciences, but both found 
among those psychologists who were at- 
tempting to further psychology as a natural science. 
ee — 
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from the standpoint of a be. 
phia: Lippincott, 1919. Pp. 429. 


haviorist. Philadel- 


Introduction 7 


Relativity theory, as applied to psychology, stresses that be- 
havior must be understood as events which occur in particular 
frames of reference. It is not possible to understand behavior fully 
or to describe it accurately unless it is understood and described 
as an intimate part of its particular frames of reference. The opera- 
tional principle has served as a healthy caution upon description 
of behavior. It insists that any descriptive concept used must be 
understood in terms of concrete performances which explicitly 
indicate the place of the concept in the event described. Unless the 
concept can be understood in terms of concrete operations, it can- 
not be said to hold scientific validity. It thus becomes difficult, 
and under the operational principle, impossible, to cover up our 
lack of understanding of behavior by resorting to the facile use 
of mind, mental states, consciousness, ego, psyche, and other vague 
and mystical terminologies which do not permit of operational 
definition. The behavior of organisms, according to the relativity 
and operational principles, may be studied as real and concrete 
happenings and not as mere outer manifestations of some un- 
specifiable inner entity. 


III. THE METHODS OF PSYCHOLOGY 
D. T. Herman 


Besides differences in the subject matter of the various sciences, 
there is a difference in the methods employed in their study. For 
example, an astronomer cannot bring Jupiter into a laboratory 
where he can experimentally perform operations upon it. He 
must view it from his observatory. This makes his science a field 
study; i.e., he studies astronomical events as they occur in nature 
or in the field. 

FIELD METHOD. A large proportion of the data that the psy- 
chologist studies is also found in the field; i.e., people commit mur- 
der, learn to speak English, Polish, or French, pick up drinking, 
smoking, or chewing habits, come to pray and vote a certain way, 
and develop skills and techniques in the field. Therefore, field 
observation will have to be used in the study of many behaviors 
found in everyday life. They will be studied as they occur under 
natural conditions. 

LABORATORY OR EXPERIMENTAL TECHNIQUES. While it is rela- 
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tively impossible to arrange a situation in the laboratory which 
would allow us to study how a person develops “insanity,” never- 
theless this would be the best method for studying learning, re- 
membering, and a variety of other responses. While such a tech- 


nique would limit the range of behaviors studied, it would permit 
greater control of all the variables or factors involved. Thus, if we 
ure interested in the time that it takes an individual to lilt his foot 
from a brake pedal, we may set up apparatus to measure the time 
interval between stimulus and response. Various types of stimuli 
may be applied to determine whether these affect speed of reac- 
tion. Various conditions of the organism, such as fatigue, drowsi- 
ness, drugs, intoxication, and other factors, may be tested. In the 
same general manner, a wide varicty of behaviors—lcarning, per- 
ceiving, feeling, reasoning—may be studied to answer specific ques- 
tions regarding each. Ihe laboratory technique, then, permits 
greater precision in the study of human organisms and even more 
so of the infrahuman animals. American universities have devel- 
oped elaborate laboratories for the study of humans, apes, dogs. 
cats, rats, and even worms. 

INTROSPECTION. According to the older systems of psychology, 
it was thought that when a person reported on the intimate de- 
tails of his thinkings and feelings he was looking within his mind: 
therefore, the term “Introspection.” More recently, psychologists 
think of this term as referring to the subject's verbal report about 
his own behavior which may be more easily studied in this way 
than by observation by someone else. It is true that a parent may 
know a child's “thinking” by observing his particular behavioral 
configuration at the moment he is lying or embarrassed, and lovers 
may know much about each other’s thoughts by simply looking. 
Nevertheless, there are other subtle reactions that may be most 
easily studied by asking a person to report about them. This is 
essentially what the physician does when he asks the patient be- 
fore him to report on the location of his aches and pains. 

CLINICAL METHODS. Formerly, problems arising in the school 
and the community spurred the study of individual organisms in 
an attempt to understand why they failed to make normal progress 
through school or why they developed delinquent behavior. More 
recently, the war has had a similar effect on the study of patho- 
logical behavior, with the result that, today, clinical psychology is 
a rapidly expanding field. The stress in this method is on the 


Introduction 9 


historical development of the behavior under consideration. Thus, 
when a 10-year-old child shows an abnormal fear of running water, 
it may be necessary to attempt to find under what conditions the 
fear started and how it developed in order that the fear may be 
alleviated. In the same manner, the numerous maladaptive be— 
haviors of children, as well as adults, may be approached. When 
and how did the person acquire his troublesome reaction? In order 
to answer such problems, clinicians have developed testing, inter- 
viewing, and projective techniques (cf. Chapter VII). 


IV. PHYSIOLOGY AND PSYCHOLOGY: A PRELIMINARY 
CONSIDERATION OF THEIR RELATIONSHIP 
N. H. Pronko 


At the very outset, the student is urged to attempt an operational 
exercise which we believe will throw into bold relief the funda- 
mental characteristics of psychological facts. 

Let us take two different kinds of things to work with—a 
muscle-nerve preparation and a child. The first, a frog’s leg 
muscle and attached nerve, is a typical laboratory assignment for 
the student of physiology. This portion of the frog (the rest of the 
frog may be discarded) can be rigged up and experimented with 
in such ways as to yield precise, useful knowledge about the func- 
tioning of muscles. A weight can be hung on the leg and an electric 
current sent into the muscle over the nerve. In this way, the re- 
lationship between stimulus and response may be worked out. 

What are some of these findings? First, we note that in phys- 
iology we can legitimately and profitably study parts of organisms 
systems or even organs, such as a beating heart. The term “tissue 
excitation” appropriately applies to such an occurrence. Further, 
the responses we observe in physiology are automatic, constant, 
organized, and permanent. Given the same conditions, the leg 
muscle will always respond in the same way. It cannot do other- 
wise. Because the leg muscle is constructed in a certain way and 
because it is contractile tissue, it must contract in the way it does 
when it is properly stimulated. 

Now, let us take a child. Say, Good morning,” to a newborn 
child and there is no response, nor will there be one for many 
months. One fine day, however, after many, many months of 
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“stimulation,” the child will respond with, “Good morning,” when 
he is greeted. 

Here we see the first big diflerence between the kinds of facts 
studied in physiology and those belonging to psychology. First of 
all, we must have a whole organism in psychology. Certainly, no 
lung, vocal cords, and head severed from an organism have ever 
been taught to say, “Good morning.” And now we have come to 
the crucial difference 
physiology. As soon as a leg muscle has been developed, it will 
give a reflex response from the first contact. It does not have to 
be taught, but children will have to be taught to say, “Good morn- 
ing.” 

How important the specific details of the child's history are 
can be strikingly shown if we transplant our child at birth into a 
family in France. Lo and behold, the child now responds with 
“Bon jour” and not “Good morning.” It is apparent that whether 
the child responds at all, or the way it responds, is conditioned by 
many circumstances of a social sort. Not so with a muscle-nerve 
preparation. The latter operates in the same fixed fashion whether 
the frog is raised in America, France, or the Soviet Union. Thus, 
a history of organisms with their stimulus objects is of prime im- 
portance in psychological study—not in physiology. Let the reader 
examine his own actions and test the validity of the distinction 
we have made here. 


‘Teaching comes in in psychology—not in 


But the list of differences is not yet exhausted. Notice that a 
child may be angry and remain silent when his parent greets him 
upon waking. Again, leg muscles can’t inhibit their response the 
way organisms do. When we find inhibitions prominently dis- 
played in the activities of animals, let us agree to place them in a 
different class of activities from noninhibitable coughs, sneezes, 
and burps. The latter may be handed over to physiology. 

Were we to study the child cited in the above examples over 
a period of time, we might observe that his response varies. Once, 
he says “Good morning”; then perhaps only “Morning,” or 
“Howdy.” Leg muscles can be counted upon not to change the 
patterning of their action. They will not run around in circles or 
zigzags. In other words, our study of a person’s “good mornings” 
must encompass more territory if we are to understand the extra- 
tissue conditions to which they are sensitive. 

A further difference shows up when we note that a child can 
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delay his response until, let us say, after the other person has 
spoken. Not so with leg muscles. As soon as the muscle is stimu- 
lated, it responds. People commonly delay their actions. When 
children frequently reply “Just a minute” to parental requests, 
they illustrate the delayability not found in other phenomena. 

Comparison of our two data brings out still another differ- 
ence between them. Assume that the child in our example has 
had a teacher whom he did greet with “Good morning.“ The 
teacher moved away, and the child did not see her until 4 years 
later. On the occasion of their meeting after this interval, the 
child did not say “Good morning.” His action had been modified; 
he had “forgotten” his teacher. Leg muscles do not “forget” 
stimuli with which they have been in contact 4, 10, or even more 
years previously. People like people and things which they previ- 
ously disliked, and vice versa. In other words, their action shows 
modifiability. This is another way in which they difler from tis- 
sues, organs, and systems studied in physiology. 

The ubiquitous child of our illustrations can also do some- 
thing else that leg muscles in the laboratory cannot do. Although 
at first he can only concentrate on practicing the words “Good 
morning,” in time he can incorporate other actions with the ver- 
bal response. For example, while he runs along, he can simul- 
taneously take a lollipop out of his mouth and say his greeting 
to a person he meets while in motion and while holding the lolli- 
pop momentarily before his face. Humans perform highly inte- 
grated activity while driving, looking, and conversing, during 
machine operation, or while eating or dancing. Leg muscles do 
not act in this way. 

A final important difference: If leg muscles are struck with 
a cardboard, hammer, reflex hammer, vulgar poster, ax, or any 
sharp-edged object, they react indiscriminately to these various 
objects. But organisms, during their historical contacts with the 
same objects, build up very specific actions toward them. They 
come to chop with an ax, to pound nails with a hammer, to be 
shocked at vulgar posters, to use cardboard to make a sign, and to 
employ a reflex hammer for testing reflexes. In other words, hu- 
mans are more discriminating than leg muscles, or, for that matter, 
sneezing or coughing reflexes. To put it still another way, humans 
come to perform very specific reactions to each of these things, 
whereas leg muscles react in the same way to any of them. 
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In summary, then, psychological events will show these char- 
acteristics. They will always require an organism rather than a 
discrete organ or system of organs. The latter, however, can be 
studied in physiology. Furthermore, psychological data can be 
counted upon to involve a history or series ol contacts between 
the organism and the things or people to which it responds. Thus, 
if a person speaks Finnish, we may be certain that during his life 
span he was in contact with Finnish-speaking people. Conversely, 
if we know that a child has grown up with Finns, we may be sure 
that he has built up the specific verbal reactions to things that 
other Finns show, and that he can be counted upon to perform 
them. 

Finally, psychological action can be distinguished from physio- 
logical in that the former will show modifiability, delayability, 
variability, inhibition, integration, and high degrees of discrimina- 
tion. Not every behavioral act will show all six of these features. 
Then, there will be borderline cases, as there always are, but the 
authors venture to assert that the greater bulk of human activi- 
ties of a behavioral sort can be distinguished on this basis [rom 
the nonbehavioral or physiological sort. 

The student should be told that a distinction between physio- 
logical and psychological data has not been attempted until re- 
cent times, and that some investigators ignore such differences. 
We are of the opinion that if such distinctions can be made and 
if they are valid, they can be tremendously helpful in delimiting 
a specific set of data. And, if our data are homogeneous, our 
principles ought necessarily to be more clean-cut and useful. 

The whole purpose of this section has been suggestive. The 
student is urged to take such instances as coughing, belching, 
stomach gurgles, and swallowing, and compare them with his 
learning, remembering, reading, writing, running, voting, or 
creative activity. Operationally apply the test of the characteristics 
suggested above, and let the chips fall where they may. We are 
convinced that these criteria are practical in 


A acquainting us with 
the essential features of behavioral facts. 


HEREDITY AND PSYCHOLOGY 


N. H. Pronko 


This chapter attempts to “tease out” the relationships between 
the phenomena of heredity that are studied as a branch of biology 
and behavioral facts. Through the years, there has been a cher- 
ished belief to the effect that certain behaviors were inherited, or 
that, at least, some basis (capacity“ or “tendency”) for their 
performance was inherited. 

Such belief has not attached itself to all behaviors. For ex- 
ample, the least-informed psychologist would agree that talking, 
reading, writing, worshiping, and believing are developed during 
the life history of organisms. But it is a common belief of popular 
as well as of the older scientific psychology that the reason why 
organisms perform certain other behaviors (musical, artistic, and 
the like) must be explained otherwise. Something other than the 
life experiences of the organism is introduced, although these fac- 
tors are also of necessity brought in. 

The question may be put thus: Is it true that most behaviors 
are built up during the organism’s life history but that a few 
constitute an exception to this rule? It is important how we re- 
solve this question, for if we find that certain behaviors ar@some- 
how affected through heredity, then principles of reactional biog- 
raphy will not apply to them, and we must find what principles 
do apply. On the other hand, if we decide that the facts do not 
warrant two distinct sets of principles and that all behaviors may 
be subsumed under a principle in terms of a person’s life history, 
we may control and predict all behavior indiscriminately. There— 
fore, whether for scientific understanding or for purposes of 

13 


74 Empirical Foundations of Psychology 


practical application, this appears to us to be a fundamental psy- 
chological problem. 

Our plan is to consider first what kind of fact is designated 
by the term “heredity” as well as by the term “environment,” 
both of which are brought into opposition with one another as 
in the proverbial “heredity or environment?” Next we examine 
whether even such commonly accepted beliels as “inheritance of 
size“ of certain human groups need be so explained. And how 
about behavior itself? This brings us to an attempt at resolving 
the question: What has heredity to do with psychology? Then, 
because sexual reactions are believed to be “inherited” either as 
“instincts” or otherwise, we examine how they operate over the 
range of animal species. 

The remaining articles concern themselves with a question 
that may be put thus: Some activities of the infrahuman animals 
look marvelously like behavior and yet these animals could not 
have built up these actions because they performed them without 
having had opportunity to do so. On the other hand, the flying 
of birds appears to be genuinely psychological, since it involves 
complex discrimination, coordination, inhibition, and so forth. 


Was it, then, built up, or was it “instinctive,’ i. e., “inherited”? 
We believe that a reading of these selections will reveal that when 
we have under consideration such activities as the “sea-approach 
reaction” of the loggerhead turtle, the nest making and provision- 
ing of the solitary wasp, and the egg-laying and mating reactions 
of the Chinese silkworm moth, we have a tropistic or physiological 
functioning of the animal concerned. Gone are the differential, 
integrative, variable, modifiable, delayable, and inhibitable char- 
acteristics so prominent in psychological facts, features which are 
most richly observed in human ethical, moral, affectionate, and 
other social conduct. The fact that sex, anger, and aggressive be- 
havior can be inhibited, modified, and varied is well recognized, 
and yet these reactions are frequently erroneously identified with 
the elementary, reflexlike action of the lower animals. 
In other words, unlearned activities, s ara risti 

“lower animals,” which at first bash feast 7 — ae a; 5 

5 Ss 8 Plex, are utterly 
simple and reflexlike in nature. In fact, they differ little from man’s 
knee-jerk elicited by a reflex hammer. However, when we come 
to investigate such activities as bird migration, or merely flying 
itself, we find that these activities show characteristics that force 
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us to place them in a different category from the class of reflex 
action. 

While a newborn human infant readily responds with a knee- 
jerk when its patellar tendon is appropriately struck, no newborn 
sparrow flies around, over, and under obstacles by a blow on a 
tendon. Such flying requires many trials and errors; it is absent 
at birth. Over a period of time, it will become more finely co- 
ordinated. Useless movements will drop out, and the remaining 
ones will become specific. The essential feature will be a history 
in flying that is not required for knee-jerks. From the first contact, 
the knee-jerk operates appropriately; not so with flying. The 
latter will evolve only after a long series of contacts between a 
sparrow and the trees, buildings, air, and ground in his surround- 
ings. When the actions of organisms, human or infrahuman, have 
only the characteristics of knee-jerks, we suggest that they be 
called physiological. When they show the more complex features 
of an evolution or history and variability, modifiability, inhibi- 
tion, and a high degree of discrimination, we suggest that such 
acts be placed on a continuum toward the other end which we 
would characterize as behavior. These statements should not be 
considered as dogmatic but rather provocative and a spur to the 
student's thinking about some very fundamental problems of 
psychology that have not yet been settled. 


I. THE NATURE OF HEREDITY: 


If pressed for a concrete definition of heredity, many psychologists will 
suddenly leave the area of behavior resemblances and differences which 
they have been studying, and with a quick change of scene introduce the 
biological mechanism of the genes. The genes are thus regarded as the 
mechanism for the inheritance of psychological traits, by a sort of analogy 
with their demonstrated role in the transmission of structural character- 
istics. Regardless of how heredity is defined, however, all psychologists 
would undoubtedly agree that the genes play an important role in their 
concept of heredity. But the exact role will vary in different concepts. 


Some will maintain that heredity is “carried” by the genes or that it is 


1 ANASTASI, ANNE & Forry, J. P., Jr. A proposed reorientation in the 
heredity-environment controversy. Psychol. Rev., 1948, 55, 239— (Reprinted 
by permission of the authors and the American Psychological Association.) 
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“determined” by the genes. Others will insist that heredity is the genes, 
thus defining heredity as the specific material with which the individual 
begins life at conception. 

From a realistic, objective point of view. the genes obviously Consist 
of specific chemical substances. They are not filled with “potentialities,” 


“tendencies,” “influences,” “determiners,” or other mystical entities, As 


Jennings puts it, “That which is directly inherited . . . is the set of genes, 
with the accompanying cytoplasm . . . certain substances in certain com 


binations, which under certain conditions give rise to the individual, hav- 
ing certain later characteristics.” Similarly, Holt writes: “No potential 


and the notion of po- 


character ever is ‘already contained’ in anything 
tentiality, wherever used, is a mark of finalistic thinking. The contents of 
the germ-cell are not potential characters at all, whether bodily or mental; 
they are actual proteins and other substances, and to call these substances 
‘potential’ this or that is to flout the truth.” 

The fact that adult individuals differ from species to species, as well 
as within species, is undoubtedly related to the specific chemical con 
stitution of the germ cells out of which cach individual developed. In the 
same sense, an iron knocker differs from a brass knocker because of the 
difference in the original material out of which it was fashioned. But it 


would be pointless to insist that the original piece of iron contained the 
a 


potentialities of the knocker, or that as the result of proper handling by 
skilled worker (ite, “favorable” environment), its normal knocker po 
tentialities we 


e realized. It would have been equally “normal” for the 
iron to become a horseshoe. 


The NATURE or ENVIRONMENT 


Psychologists have not only been frequently remiss in failing to 
sharpen and clarify their concept of “heredity” as applied to behavioral 
phenomena, but have often been equally vague in their use of the term 
“environment.” Recognition of the implications of this term is of basi¢ 
importance for an understanding of the heredity-environment problem. 

“STIMULATIONAL” VERSUS “LOCATIONAL” ROI 


Environment has 
been all too frequently envisaged as a passive place or “locus” in which 


the organism's behavior is said to occur. In other words, the environment 
is regarded as a 


setting for behavior, rather than as an active stim ulaling 
agent. The former, passi 


É e sense of the term seems to be that character- 
istically implied by sociologists as well as by many psychologists. Actually: 
however, from a psychological point of view the environment consists of 
a myriad of specific stimuli which act upon the behaving organism. 
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SPECIFICITY. The layman's notion of environment is usually a rather 


general or superficial geographical one, as illustrated by such descriptions 


- A somewhat more discriminat- 


s a city slum, a suburb, or a French villag 
ing, familial definition is implied in the frequent popular assertions that 
adjustment, and the like be- 


any differences in ability, interest, emotiona 


tween siblings in the same home must be the result of heredity, “since the 
environments were the same.” 

An individual definition of environment recognizes the marked dif- 
ticipation in various activities, and 


ferences in personal relationships, pi 
the like, among individuals in the same home. It is apparent that from a 
psychological point of view, environment must be regarded as a complex 


of stimuli which is unique for each individual. Finally, the consideration 


of inter-cellular and intra-cellular environment and their role in the 


of growth has further modified the concept of environment and 
st 


proce 
has dispelled the notion of environment as an “external” force in contr 


to heredity operating “from within” [pp. 243-245]. 


II. THE FALLACY OF THE “SAME ENVIRONMENT" 
N. H. Pronko 


The student who is heavily steeped in popular psychology, with 
its superficial attitude toward behavioral events, is puzzled by 
the differing personalities that result often even where individuals 
have been reared under the same roof. Since neither the customary 
hereditary type of explanation nor the theory which alleges that 
individuals have had the “same environment” helps him much, 
he seeks aid in answering this conundrum. 

In trying to throw light on the problem, we must first empha- 
size that there is no such entity as “environment” affecting or 
pushing around humans as though they were puppets. Behavioral 
study requires following the succession of events that involve the 
organism and all the factors that constitute its surroundings. What 
contact the student has had with behavioral study should have 
taught him the need for detailed analysis. The unit of the “be- 
havioral segment” must drive home the necessity for a painstaking 
dissection which accounts for behavior in terms of reactions con- 
suming fractions of a second. Surely a difference in any of these 
is sufficient to account for the resulting behavioral differences. 
Consider, for example, how a few of the more important be- 
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havioral segments conditioned the reactional biographies of Mary 
and Molly, identical twins reared together. 

Brom birth on, the twins have been identically dressed and 
have had identical cribs, high chairs, and toys, and have lived in 
the same house with their true parents. At the age of five, Mary 
contracted pneumonia. During her illness, she was attended pam 
fully by her mother. As a result, she demands more attention ane 
affection from her parents. The situation was aggravated by 
grandma, grandpa, and Uncle Jim who showered Mary with gifts, 
at the same time ignoring Molly. = 

During Mary's illness, Molly spent long hours with her father 
in his basement workshop. She would try to use the tools and ~ 
developed a genuine mechanical interest. Recently, she took ae 
the family alarm clock and is often found unscrewing the bo r 
inside the family car. Also, as the result of their long hours un 
contact, Mary and her mother have a preference for each others 
company. There is a definite family alignment. eee 
Mary does not show interest in mechanical things. One n 
day while Mary was in the house getting a drink of water, Mo 4 
was badly frightened by a neighborhood dog. Ever since that oc 
casion, Molly has run to her mother at the sight of a dog. Mary 
shows no fear of dogs. , j 

When the twins started school, a girl engaged Molly in sexua 
play, for which the teacher punished her. Since then, she has been 
shy and withdrawn and never volunteers to recite in class. BY 
contrast, Mary is more spontaneous and is making a satisfactory 
social adjustment. 

It will be interesting to follow the personality development of 
the twins. Even the scanty account presented here has pointed out 
differences that have given each twin a certain slant in the direc 
tion of a highly individualistic reactional biography or psycho 
logical history, which may cause greater divergence as time goes 
on. In the example cited, one of the twins happened to experience 
an illness which was a factor in her personality development, but 
note that without any such complications, Molly has also de- 
veloped difficulties. 

Mary and Molly live with the same father and mother under 
the same roof and get the same toys for birthdays and Christmas, 
but this is obviously not psychological talk. We are not interested 
in a list of things surrounding developing humans but in the 
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specific occurrences or reactions that take place between people 
and those things. Note that although Mary and Molly were both 
surrounded by the same parents, mechanical objects, neighbor- 
hood dogs, and school circumstances, they nevertheless came to 
react differently to them because of the reactions that they built 
up to them. 

Behavioral differences between two sisters born two years 
apart would be even greater. Make it a brother and sister, and 
the situation has even greater possibilites for behavioral diver- 
gence. If the boy is born first, the geographic, social, and financial 
conditions of the family may be very different than when the 
little girl is born. Note, too, how different the two parents may 
be by the time the second child comes along. The family may 
have moved in between times, and the social, financial, and 


health circumstances of the family may be much improved or 
worsened. And, finally, note that when brother was born he had 
no older brother in the family, but when the girl is born, her 
parents are older and she also has a 2-year-old brother to cope 
with. It should be apparent, then, that to talk in terms of “en- 
vironment” is quite meaningless in behavioral discussion, al- 
though the term may be useful in a biological framework. 


III. ARE SHAPE AND SIZE INHERITED? 


A variation of the well-disseminated view that individuals’ struc- 
tures are inherited is illustrated by the following quotation regard- 
ing the sharp anatomic differences that exist between the True 
Negroes of West Africa and the Pygmies in the interior, The in- 
vestigators offer a simpler theory for morphologic divergences 
than the traditional hereditary theory. 


Stockard and Bean? are inclined to believe that the anatomy of the 
True Negroes is due to their nearness to the seacoast and the resulting 
large intake of iodine, which acts as a stimulant to the thyroid. On the 
other hand, the Pygmies are in the deep forests of central Africa, where 
there is a dearth of iodine, a fact which may be related to the striking 
similarity of the features of these people to those of the cretin. Pygmies are 


2 Lewis, J. H. The biology of the Negro. Chicago: Univ. of Chicago Press, 
1942. Pp. 433. (Reproduced by permission of the publisher.) 
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likely to be underfed, in general. They are victims of conquests of other 
African tribes and have been driven into parts of the continent where 
food is least accessible. The result of repeated generations of underfed 
people is probably represented by physiques not of normal proportions 


Pp. 25-26]. 


IV. “BEHAVIOR” IS NOT INHERITED 


There is a growing realization of the fact that while one may 
speak loosely of * 
for behaviors, even when the latter mmvolve such structures, for 


‘inheriting™ structures, the same does not hold 


obviously behavior is always action that must be acquired; it is 
not “stuff.” Stoddard * appears to have made the distinction in the 
excerpt here presented. 


Whenever one speaks of hereditary factors in intelligence, he must 
speak of hereditary structures. There can be no such thing as hereditary 
behavior in the biological sense. If similar structures lead to similar be— 
havior, it is still not precise to speak of the inheritance of the behavior. A 
mechanism conducive to walking on two legs is inherited by man, but 
walking as a complex motor activity is not. A child could take this in- 
herited mechanism and devote it entirely to walking on four “legs,” if that 
was what social models and pressures demanded. The Ubangi lip is more 
striking than the Hapsburg. The fastest way to get an extraordinarily long 
neck is not through breeding, but through the collar customs of certain 
African tribes. The inheritance of these persons, like our own, leads to a 
standard type of neck under certi 


in environmental controls; under other 
external controls, the outcome is long necks. ‘Vo say that refraining from 
hanging rings about the neck is hereditary is to argue in a circle. The 
human race, if deprived of its present choices in clothing, food, shelter, 
and social custom, would choose and st 


amp in different genetic potenti: 
ties. The truth is that man has overemphasized his individuality. II. like 
the corn plant, he were imbedded in the earth as one of many corn plants, 
drawing sustenance from the same soil 


and sunlight, he might get a better 
idea of himself, not onl 


y as a genetic series going back to the beginning of 
life, but as an item with cro: ctional reference (p. 68]. 


3 Sropparp, G. D. The meaning of intelligence. New York: Macmillan, 
1947. Pp. 504. (Reproduced by permission of the publisher.) 
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V. WHAT HAS HEREDITY TO DO WITH 
PSYCHOLOGY? 
N. H. Pronko 


The article by Anastasi and Foley shows in what confused fashion 
the term “heredity” has been used. 

SEMANTICS. The term “heredity” did not, as a matter of fact, 
originate in scientific investigation. For example, chemists worked 
in laboratories and stumbled across facts which they called “heavy 
water” and “radium.” In such cases, they discovered “something” 
and then named it. Two points are important here: (1) they dis- 
covered a clean-cut datum, and (2) they gave it a distinctive name 
so that other things would not be confused with the newly dis- 
covered one. As a result, disagreement was eliminated, for every- 
body knew what such terms meant; or, conversely, when they 
dealt with such “things,” experimentally or otherwise, there was 
only one way of referring to them. 

This has not been the case in either biology or psychology in 
regard to the term “heredity.” In fact, the situation is reversed. 
Long before the sciences of biology and psychology developed, 
the term “heredity” was in widespread use in everyday language. 
It has been used loosely to refer to a wide variety of things and 
conditions. Examination of old dictionaries reveals usage of the 
term to refer to the “inheritance” of the crown, property, money, 
and office. Sinfulness, gout, idiocy, various diseases, and tempera- 
ment were said to be “hereditary.” The theological notion of 
“infant damnation” is to the point. All of the preceding suggests 
that superstition and old wives’ tales are responsible for the dis- 
semination of a belief that has been culturally transmitted from 
the Dark Ages down to the present time. We may take it as a 
general formula that whenever facts are not readily understood 
they are referred to the mysterious operation of “heredity.” 

The situation then is opposite to that of the chemists of our 
example, for in the present case the word came first. The everyday 
term with its manifold but vague usages got incorporated into 
biology and psychology. Then these workers got busy and tried to 
find “something” to which the term might refer. It is as if these 
investigators heard the term “heredity” used and were scrambling 
about in an effort to find something in the world of reality to go 
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with it. The question “What is heredity?” illustrates the point. 
Let the reader substitute “mermaid” or “centaur” for “heredity 
and he will get the full force of the argument. Small wonder that 
as long ago as 1g24 Jennings,’ a pioneer in the study of genetics, 
said: 

Possibly we should be better off with no such concept as heredity; then 
analysis would be correctly directed toward understanding, in organisms 
as ip other things, in what ways there is dependence on the stull they are 


made of; in what ways on the conditions in which that stuff is found 


[pp. 22 26]. 


In our opinion, Jennings is saying that it is too bad that stu- 
dents of genetics did not start with facts. Then, we would not W 
the contemporary unholy mixture of scientific facts and the super- 
stitious connotations of the term. 

What could the term “heredity” possibly “mean”? But let us 
accept the challenge to find in the “world of reality” some facts 
for which we could possibly use the label “heredity.” First, we 
would call attention to the illustration that attempts to portray 
the broad sweep of succeeding gencrations of any species. Just 
incidentally, we should indicate the complexity and interrelated- 
ness of various portions of this “stream of life,” all of which could 
never be represented even for the smal] segment included here. 

The striking feature of the series of individuals is their origin 
from a single cell contributed by two individuals of that series. 
This material we may call hereditary. It is the link between one 
generation and another. Since it is actually a portion of the con- 
tributing animals (egg and sperm cells), it is not surprising that 
offspring look like their parents. True, they are not “spit'n 
images” of the parents, and even unrelated individuals may look 
very much alike, as everyday observation and the popular press 
prove. Perhaps this variability simply reflects the principle of 
individual differences that operates in both biology and psy- 
chology, while the occasional similarity of unrelated people points 
to the limited possibilities that the hereditary material has in 
the way of end products. Thus, members of one species will bear 
a closer resemblance to one another than to members of another 
species. That each species looks different fr 


om another species is 


4 JENNINGS, H. S. Heredity and environment. Sci. Mon., N.Y., 


1924, 19, 225 
238. (Reproduced by permission of the publisher.) 
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ric. 1 How “heredity” operates. This picture attempts to convey the per- 
petuation of the organisms of a species through “heredity.” The reader may 
catch the suggestion of a mighty stream which is nevertheless bounded. Its 
complexity can be realized by attempting to trace back the complex known as 
ancestry for any individual. The continuity, which is an essential feature of 
“heredity,” is indicated by the small circle before each individual which 
eventually becomes that individual, the cell (which he carries around) becom- 
ing another individual upon mating, etc., etc. The stability of cellular ma- 
terial and of developmental and post-natal conditions gives a certain over-all 
stability to the succession of generations. 
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obviously related to the material from which their respective 
members originate. In a certain sense, then, “heredity” (ie,, the 
original material) plays an important role in the eventual ap- 
pearance of animals (or plants) in a given succession. . l 
This is all that we can say. For, following conception, cach 
individual undergoes an embryologic evolution which after 9 
months yields a finished product. Insofar as conditions here e 
stable, the offspring will resemble the parents within the limits 
mentioned above. But change these conditions experimentally, or 
let various accidents supervene, and the end product may be a 
monstrosity only remotely resembling the parents. In other words, 
there is not the rigid operation of “heredity” (however defined) 
as is popularly believed. It is only similar material under similar 
developmental conditions that yields the similar individuals of 
a given specie 


Just because embryologic conditions are more or. 
stable, we should not discount their importance. Ihe orienta 
tion suggested here would tend to give all the factors their proper 
place in the total picture. Heredity (the original material) is only 
one of many factors that account for the appearance of any 1m- 
dividual. 


less 


DEV 


1S N. 
-OPED STRUCTURES AND BEHAVIOR—THEIR RELATIONSHI 
Now our purpose is to show how V 


rious organisms, having started 
with different materials and subsequent embryologic histories, fit 
into behavioral study. At a certain stage of their respective reac 
tional biographies, let us take a duck and a chicken. It is obvious 
that the duck's webbed foot makes it possible for it to learn to 
swim, while the chicken's structures act to discourage the cus 
tion of swimming behavior. Another case would be the wings of 
the bird as compared with the arm and hand appendages ol 
human animals. Note how the anatomy of the former facilitates 
the building up of flying behavior, while that of the latter prevents 
it. This is a far cry from the oversimplified statement of the man 
in the street to the effect that birds “inherit” flying and man does 
not. In fact, as we have seen, it is not even scientifically correct to 
say that the animals in question inherit their structures. The 
more correct statement would be to the effect that, having started 
with different initial materials and having undergone certain 
embryologic histories during which they elaborated various ana- 
tomic structures, their subsequent behavior 


al development is 
conditioned by all of these 


factors. In distorting the importance 
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of the factors started with, the term “heredity” prevents us from 
comprehending the continuity of the various classes of events and 
their relation to one another. 

rdless of where one puts the stress, nevertheless, one can- 
e “heredity” directly with behavior. The two have only 
a thin and indirect relation; namely, an animal's structure per- 
mits his acquisition of reactions involving such structures, or 
absence of organs prevents his learning things that he could learn 
if he were an organism possessing them. Viewed in this way, the 
problem becomes a simple one in which the investigator notes 
behavioral advantages and disadvantages that come to individuals 
as members of certain species. The opposable thumb, binocular 
vision, and bipedal construction are among the distinctive ana- 
tomic advantages that belong to humans (barring embryologic 
failures). These give humans advantages in learning acts involy- 
ing these structures. Infrahumans are at a definite disadvantage 
in this regard. The theoretical advantage in handling the problem 
as presented here is that it leads to clarification instead of mystifi- 
cation. 


Next, we examine how popular psychology handles those 
behaviors that are alleged to be “inherited.” The most common 
ones are related to musical composition or performance and 
mathematical activities. It is interesting to note that no one claims 
that language behavior or racial prejudices are inherited. On the 
contrary, there is general agreement that individuals build up 
practically all the behavior that they perform. The exceptions lic 
in the fields mentioned above. 

It is our contention that this state of affairs is the result of 
a lack of understanding. Because psychology up until very recent 
times could not interpret these reactions, they were simply at- 
tributed to heredity. In the same way, before medicine had learned 
the details of such diseases as tuberculosis or syphilis, they were 
alleged to be inherited. Where ignorance has reigned, heredity 
has always been invoked to “explain.” 

FALLACIES OF THE HEREDITARY DOCTRINE. Note that to assert 
that a certain activity is inherited illustrates purely circular rea- 
soning. 

“Why did Haydn compose and play so well?” 

“Because he inherited a capacity.” 

“How do you know?” 
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“Because he composed and played so well,” and so on. — 
The beginning student of elementary classical logic — 
detect such logical monstrosities in the study of fallacies in reaso 
S- + te 
= If we should then point out that both on his mother s and 71 
father’s side for two generations back there was not a single = 
cian in Haydn's ancestry, but only blacksmiths, Wheelwright, ane 
farmers, the defender of the hereditary dogma would en oe 
statement making that would involve further hypothetical as 
sumptions leading to deeper obscurity. she. 
But let us take the Bach family which did produce a nee 
sion of generations of able musicians. We do not need ic a 
ditional principle to explain musical as opposed to other beha 
iors. These are not “out of this world” but of a piece with all other 
reactions. 
The argument that the musical activity of the Bachs Was 
hereditary because it “ran in the family” should hold just. as 
consistently for their German-speaking activity. By what rep 
can one possibly discriminate what is hereditary and what no 
when all “run in the family,” including (in some families) Meth- 
odism, Catholicism, Buddhism, medical practice, weaving, skiing, 
voting Republican, Whig, Tory, and so on? The argument is an 
obvious reductio ad absurdum. 


H š : f 
It is obvious that whether the Haydns or Bachs composed o 
performed, they were interacting w 


ith stimulus objects—pianos, 
organs, notes, and teachers. Furthermore, they were not geniuses 
from the very beginning. Their genius behavior was the culmina- 
tion of a series of events of their reactional biographies involving 
long hours of practice and other labor. The following quota- 
tions * clearly demonstrate this point. 


What is true of today’s composers was probably equally true of most 
of the grea 


at musicians of the past. We know that many of them toiled and 
led, often sweated blood over their music. We h 
at Beethoven’s sketchbooks to see how he chiseled 
wrote and rewrote most of his gre 
right. Bach, asked what w: 
hard.’ 


strugg ave only to look 


and hammered away, 
‘atest compositions, before he got them 


as the secret of his art, responded, “I have worked 


There is no question that he and all the gre 


at masters labored con- 
ee 


5 SIEGMEISTER, ELIE. Th 


e music lover’s handbook. New York: Morrow, 1943- 
Pp. 817. (Reproduced by 


permission of the publisher.) 
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stantly and with intense application—they had to in order to get all that 
work done [p. 56]. 

Even Wagner, whose autobiography tends to give the impression that 
his life was one endless series of adventures, intrigues, love affairs, and his 
music the product of the famous raptus, must have spent years and years 
sitting stock-still at his desk or piano. The sheer labor of setting down the 


hundreds of thousands—if not millions—of notes contained in the or- 


chestral scores of the “Ring” alone is appalling, and could never have been 
achieved without the months and years of patient, systematic work old 
Richard put in ... [p. 56]. 


For three yea 


Haydn's efforts to stave off hunger were no more 
interesting or distinguished than those of any young man in his position; 
he sang in church choirs, took part in street serenades, and helped out the 
music at weddings, funerals, and other festal occasions. All this time he 
studied hard; he learned theory backward and forward, and practiced the 
clavier. He got hold of six of Karl Phillipp Emanuel Ba 
and studied them so thoroughly that they b 


h’s clavier sona 


me the backbone of his own 


style [p. 378]. For the long journe 
carried with him a little silent clavier to keep in daily technical training 
(p. 485]. 


4 


in his traveling coach, he [Haydn] 


A contemporary artist has estimated that he has practiced 
75,000 hours over a qo-year period. This averages about 5 hours 
per day, day in, day out. 

These are reactions, then, that we are dealing with in music 
as elsewhere, and even from the superficial account presented 
above, it is obvious that the music masters built up these responses 
and as concert performers kept them well practiced. While it may 
be possible to stretch the scientific facts to say that organisms in- 
herit” structures, how could one possibly claim that action is in- 
herited? 

Stated in this fashion, the hereditary dogmatists usually assert 
that, of course, definite interaction with stimulus objects is neces- 
sary and that these factors must be included in their interpreta- 
tion, but they would add X, an unknown quantity, verbally 
labeled as a “talent,” “capacity,” or “tendency.” We must point 
out that, if we can do with conditions of the reactional biography 
alone what they do with conditions of the reactional biography 
plus other unspecifiable variables, then theirs is a radical theory. 
In terms of scientific method, the simpler of two explanations for 


oe 
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a given event is to be preferred. We believe that our factually 
derived account is thus in accord with the principle of parsimony. 

Another criticism of popular psychology’s resort to hereditary 
forces or powers in explaining reactional superiority is its utter 
uselessness. Since it is derived from folklore rather than the facts, 
it can never be used to predict or control facts. Note that the theory 
of allegedly inherited talents or tendencies is brought forth only 


after the individual in question has attained reactional supe- 
riority. No one has stood over Paderewski's or anybody else's 
cradle and predicted that he would be a genius. Since by very 
definition talents and tendencies are unknown and unknowable 
sorts of things, one can do nothing with them. 

In contradistinction, the hypothesis of the re ictional biog- 
raphy works with behavioral variables (parents, teachers, musical 
instruments, notes, and so forth) all of which are demonstrable 
and which, in regard to prediction and control, limit us only to 
the extent to which we can devote effort to them. 

This is a practical matter, not one of theoretical embar 
ment, as is true of the competing hereditary theory. When one 
considers how many 


family lines do not show a succession of 
geniuses but only a sporadic individual showing behavioral supe 
riority, one wonders how the traditional hereditary dogma can 
persist in the face of such facts. Note that most often there is only 
one Beethoven, one Tchaikovsky, one Edison, Bell, Marconi, 
Toscanini, da Vinci, Gutenberg, and so on, in an otherwise con- 
sistently mediocre lineage. Indeed, it is a commonplace observa- 
tion that the world's outstanding men have come from humble 
ancestry. Who can formulate the hereditary “principle” that op- 
erates in such a strange, erratic manner? 

Here another point of valid criticism obtrudes itself. Biolog 
has long ago given up the theory of the inheritance of acquired 
characteristics. Nevertheless, “psychohereditary” doctrine persists 
in full force. The belief that parents “pass on” their “traits” to 
their offspring is an unwitting assumption of popular psychology’s 
stand on this problem. Several interesting questions suggest them- 
selves. Have the “genes” representing these “capacities” always 
been present in the human species or (assuming a theory of evolu- 
tion) in its precursors? If so, have there always been “genes” for 
musical and mathematical ability even before these disciplines 


came into being? And do humans today possess genes“ for per- 
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formances on yet-to-be-discovered instruments? How did these 
“genes” get in? When? Are they not just so many words—terms 
without referents? 

sUMMARY. ‘This brief treatment of the relationship of hered- 
ity and psychology has pointed out how an error was perpetrated 
when the term “heredity” was taken into science with all its non- 
scientific connotations. We then tried to find some fact in nature 
to which this term might refer, and we showed that animals that 
begin life as a cell contributed by members of a certain species 
will look (more or less) like other members of that species. This 
material might be called hereditary. Since it differs in different 
species, it gives rise to animals with different structures which enter 
into behavioral events as factors of advantage or disadvantage in 
the acquisition of various behaviors. 

Popular psychology has claimed that musical and certain 
other behaviors must be treated differently from most other reac- 
tions in that the former have a hereditary basis. Examination of 
this theory reveals circular reasoning—reductio ad absurdum; it 
shows dependence upon factors of reactional biography in addition 
to hereditary ones, which violates the principle of parsimony; the 
theory is a derivative of the long-discarded doctrine of inheritance 
of acquired characters; and, finally, it is both scientifically and prac- 
tically useless. In general, this traditional theory succeeds only 
in obscuring that which it sets out to explain. 

Again, the foregoing is not asserted dogmatically but is of- 
fered as a rebuttal to the hereditary dogma with which every stu- 


dent approaches the study of psychology. At least, it will be ap- 
parent that the relationship between heredity and psychology is 
not, by any means, a closed case. 


VI. THE PLACE OF SEX IN THE STUDY 
OF PSYCHOLOGY 


N. H. Pronko 


Because the following article deals with sex behavior, it deserves 
an extra comment for the following reasons. The data of psychol- 
ogy are more closely connected with moral and ethical considera- 
tions than are the materials of such sciences as chemistry and 
physics. It is obvious that the chemist does not blush or stammer 
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when referring to CO, or HCI. Even in biology, the student at- 
tains a certain degree ol objectivity in handling all the anatomic 
features of living things. In psychology, we are under obligation 
to deal with every varicty of behavior, exc luding none nor stress- 
ing one above another. We must be neutral to all in our scientific 
analysis of them. 

‘The primary reason for including the present paper, how- 
ever, is to illustrate the vast difference between physiological re- 
actions as demonstrated in the “lower” animals and genuine 
psychological interbehaviors which are most complexly developed 
in the human animal. In the former, the reactions discussed here 
are pretty much the simple functioning of certain structures. In 
the latter, these reactions are clearly conditioned by the reactional 
biography of the individual, and they show all the characteristics 
of psychological interactions including their inhibition or total 
absence as a result of failure to build up such behavior. Certainly, 
in between the end points of this continuum are reactions which 
begin to take on some of the characteristics of behavior. Insofar 
as they do, to that extent are they psychological. 


VII. PHYSIOLOGICAL SEXUAL REACTIONS VERSUS 
SEXUAL BEHAVIOR 
N. H. Pronko 


The ante-pituitary personality is educable for intelligence and even in- 
tellect, provided the proper educational stimulus is supplied. Men of 
brains, practical and theoretical philosophers, thinkers, creators of new 
thoughts and new goods, belong to this group. The distinction between 
men of theoretical genius, whose minds could embrace a univ 


rse, and 
yet fail to manage successfully their own personal everyday lives, and the 


men of practical genius, who can achieve and execute, the great engineers, 
the industrial men, lies in the balance between the ante-pituitary and the 
adrenal cortex primarily. Men like Abraham Lincoln and George Bernard 
Shaw belong to this ante-pituitary group Ig, p. 213].¢ 


Such unrestrained psychologizing regarding behavior was 
ushered in when a new explanatory mechanism was afforded by 


6 The numbers in brackets refer to the numbered items in the bibliography 
on pp. 40-41. 
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the recent expansion of the science of endocrinology. But behav- 
ioral explanations in terms of the magic secretions of the glands 
have not been restricted to the normal personality. Writers [19, 
pp- 174-193]. [7. pp. 216-218], and [12] have allowed their im- 
aginations free reign in explaining even psychopathic actions of 
individuals, with little or no evidence to support their interpre- 
tations. More recently still [6, pp. 209-22- . endocrinological 
treatment has been proposed as a possible avenue for improving 
the intelligence of the race. 

With many such extravagant claims of endocrinic powers, 
it would behoove the psychologist to examine the experimental 
literature in an effort to orient himself with respect to the role 
of the endocrines in the explanation of behavior. This paper is 
an initial effort in that direction, the purpose here being to ex- 
amine the part played by hormonal products in mating behavior 
by a comparative approach to the problem. 

Behavioral studies of the lower animals are generally scarce, 
particularly in regard to the participation of hormonal secretions 
in the reproductive activity of invertebrates. The role of endo- 
crines in color changes of the Arthropoda and in the development 
of insects is pretty well established, but the question of an active 
role of sex hormones in invertebrates is still controversial [16, p. 
383]. Stone’s [17, pp- 828-879] chapter in Allen's excellent treatise 
deals only with classes above the Aves; nor is sexual behavior in 
the subavian groups adequately treated in the various textbooks 
on comparative psychology. 

AmpuibiaA. It may be well, therefore, to begin this discussion 
with a common laboratory observation on Amphibia. It is a well- 
known fact that under certain appropriate conditions of age of 
subject, of surrounding temperature, and the like, injection of 
anteropituitary hormone will elicit mating behavior in the male 
frog, even in the late winter months. An analysis of such action 
shows the typical mounting and clasping reflex. It is hardly neces- 
sary to point out that the endocrinal secretion in this case is not 
a source of power or “sex drive.“ Rather, it is to be considered an 
indispensable condition in the operation of a sheer reflex type of 
action. But it must be emphasized that such behavior is at the 
same time a definite response to a stimulus object—in this case, 


the female frog. 
It appears to be a rare occurrence for a male to clasp another 
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male. Noble [13] has made an analysis of the factors that are 
operative in the situation. One factor is the female's responsive- 
ness to the male's croaking. Ihen, too, the rapid hopping about 
of the male makes him dificult for another male to hold. It is 
suggested, also, that the croaking of males causes them to be re- 
leased; females remain silent once they are clasped. In addition, 
there are differences in the shape of male and female bodies which 
may serve as important cues in sexual selection. That such is the 
case has been shown by Noble and Farris [14] who found that 
wood-frog males, injected with water until they resembled the 


egg-swollen females in size and firmness, were clasped and held 
as readily as were the females. 

Along the same lines, the work of Hinsche [9] has shown that 
male toads would grasp and continue “to hold pieces of rubber 
sponge and other objects that gathered fairly well into the arms,” 
indicating that the stimulus function for the mating behavior of 
the male frog may be present in many objects only distantly re- 
sembling the female. In summary, while the data are admittedly 
brief, it would seem that they at least permit the generalization 
regarding the frog member of the Amphibia that endocrinal secre- 
tions are important factors in facilitating a type of reflexive mating 
behavior easily elicited by a variety of stimulus objects in addition 
to the female. 

BIRDS. Since studies of endocrinological factors in the sexual 
behavior of reptiles is not available, our next consideration will 
be directed toward the birds. In an attempt to determine the 
relative importance of glandular and environmental factors, Car- 
penter [4] observed the sexual behavior of male pigeons that had 
been castrated at the age of 1 month. While frequency of copula- 
tion was greatly reduced, the important point is that such be- 
havior still continued. Charging behavior was next reduced, but 
billing and preening could be elicited in castrated birds, provid- 
ing that social stimulation was sufliciently intense. 

In a somewhat earlier study, Craig [5] studied the appearance 
of the separate responses—bowing, cooing, preening, and mouth- 
ing—in four male doves reared in absolute isolation. As in the 
frog, reflexlike acts appeared in response to a wide varicty of 
stimulus objects, particularly in response to the experimenter’s 
hand at feeding time, the human foot, and other objects. Only 
gradually were these responses transferred to a female presented 


Heredity and Psychology 33 


on later occasions, which shows that “normally it is previous com- 
panionship with other birds of the species that mainly accounts 
for the greater potency of the more submissive female as a stimu- 
lating object to the sexually excited male” [5, p. 257]. 

In a recent study by Noble and Zitrin [15] in which the in- 
vestigators injected male chicks with testosterone propionate, a 
synthetic male hormone, it was shown that this hormone caused 
the chicks to exhibit all the sexual behavioral patterns of the adult 
cock. 


the 4th day of age and treading was seen on 


Crowing appeared as ear 
the 15th day. The copulatory pattern w 
mature male bird. Injected males raised in isolation crowed and treaded 


identical to that of the sexually 


as carly as other treated birds [15, p- 327]. 


It is important to observe that there is no one-to-one corre- 
spondence between the injection of the hormone and the response. 
Note that crowing appears only as early as the fourth day of age; 
treading only after the fourteenth. In other words, injection does 
not eliminate the necessity for development of such behavior; 
rather, it is to be considered as a means of greatly stimulating 
physiological mechanisms which make such responses possible. 
That such is the case is shown by the authors’ statement: “Chicks 
in which hormone treatment was initiated on the second day did 
not exhibit this behavior” [15, P. 334]. While the hormonal condi- 
tions described above must be recognized as necessary factors in 
the type of responses observed, we must not carelessly overlook the 
presence of a stimulus object in each case. 

Again the stimulus function for eliciting the copulatory act 
is found to reside in a number of different things. For example, on 
the twenty-fourth day of the experiment, it was noted that one of 
the isolated males extended the sex invitation to the hand of the 
observer inserted through the cage, then mounted it, and went 
through all the movements of the copulatory act. A dead chicken 
had exactly the same stimulus function for another cock who went 
through all the movements exhibited by the adult rooster during 
copulation. We must repeat that for the chick as for the frog, hor- 
monal factors are powerful ones in permitting a sexual type of be- 
havioral occurrence which, however, appears to be somewhat more 
complicated with its context of such “secondary sexual acts” as bill- 
ing, preening, and charging, as compared with the solitary, simple 
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clasping reflex of the frog. Furthermore, historical conditions be- 
come more important in this “higher” animal group. 


MAMMALS—RODENTS. Most of the mammalian work in endo- 


crinology has utilized the very convenient laboratory rat. As < 


result, there isan embarrassing wealth of data, extensive considera- 
tion of which would lead to an overemphasis of this order. Hence, 
only the most pertinent of the representative studies need be con- 
sidered here. 

Stone [17, pp. 828-879] has pointed out the difficulty of getting 
some reliable index of the “strength of sexual behavior,” al- 
though surgical and therapeutic measures such as castration, in- 
jection of sexual hormones, transplantation of glands, and other 
extreme measures have been resorted to in an attempt to discover 
the importance of gonadal and nongonadal factors of sexual activ- 
ity. An indirect approach has been to use the activity cage; peaks 
of spontaneous activity every 4 or 5 days, that is, correlated with 
sexual receptivity in the female as well as with ovulation as deter- 
mined by the vaginal smear technique, have been observed. Other 
experimenters report marked decrease in activity following castra- 
tion and are reluctant to accept the validity of this measure. That 
possible uncontrolled factors have been overlooked is suggested 
by Hoskins [10] who found that when his castrated rats were sub- 
jected to 4 or 5 days of starvation, spontaneous activity increased 
almost 200 per cent, indicating perhaps that the usual decrease in 
the activity of castrates is conditioned by the accumulation of fat. 
Other similar studies have been generally vague and superficial 
and have yielded little significant evidence. 

Among the more behavioral investigations are those of Jose- 
phine Ball [1]. This investigator castrated six male rats at weaning 
and gave them injections of the female sex hormones, estrogen, 
during the following 1½ to 3 months. Their sex behavior was 
compared with that of three litter-mate sisters, similarly injected 
with estrogen, and with normal brothers and sisters. All the cas- 
trates showed a female type (?) of mating behavior—lordosis— 
when mounted by a male; the rest of the female beh 
never elicited in the males, only in the females; nor 
males show any m 
the same subst 
havior in one 


avior was 
did the fe- 
asculine behavior. Such results only show how 
ance permits the development of one type of be- 
r animal, another type in a sexually different animal 
again supporting the view that such injections provide necessary 
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conditions for sexual responses but that they do not “cause” them. 

In a follow-up study [2], ten normal, young, adult female rats 
were injected with testosterone and testosterone propionate over a 
period of 2 months. Sex behavior was tested, and vaginal smears 
were made throughout this time and for several weeks before and 
after it. Vaginal cycles and high degrees of heat behavior were 
suppressed, but eight of the ten rats continued to accept aggressive 
males throughout the injection period in spite of diestrous smears. 
A striking change was observed in the clitorides of injected fe- 
males; these were hypertrophied to such an extent as to resemble 
male penes. In other words, the sex hormone stimulated the growth 
of the female sexual apparatus. Ball [2, p. 164] concludes: 


the male copulatory pattern in more or less rudimentary form is part 
of the equipment of the normal female rat. The threshold of this behavior 
pattern is very high normally but it can be lowered by testosterone ad- 
although suppressing vaginal cycles, does 


ministration which, howev 


not completely eliminate female sex behavior. 


Instead of adopting Ball's explanation of an (ostensibly) in- 
herited generalized male-female sex-behavior equipment, we 
chould argue that the facts may be explained in a less hypothetical 
manner. In concrete terms, if one injects a substance which devel- 
ops a malelike copulatory organ in an organism, he will thereby 
permit that organism to behave similarly to a male, Another out- 
standing result of Ball's investigation is that suppression of the 
vaginal cycle does not necessarily eliminate sexual behavior. Here 
is a hint of the increase in relative detachment of sexual behavior 
an independence which will be seen 


from hormonal secretions 


to culminate in man. 
The fallacy of directly connecting behavior as effect with 


hormonal secretion as cause is excellently pointed out in a timely 
discussion by Wiesner and Sheard [20] who were able to set up 
maternal responses in virgin rats by injection of gonadotropic sub- 
stances from the anterior lobe of the pituitary. 


But these investigators show the need for cautious inference since Noble, 
Kumpf and Billings induced maternal behavior in the pearl fish by corpus 


7 It is only adherence to an outmoded “cause-effect” viewpoint which 
forces Miss Ball to connect injection of testosterone with behavior, with utter 
disregard of other perhaps more directly concerned concomitants of the ob- 
served event (in this case, the hypertrophied clitorides). 
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luteum hormone and to a lesser degree by thyroxine and a .5%% solution 
of phenol. Moreover, recent experiments by Leblond and Nelson show 

i ats : ice may be i : isplay 
that hypophysectomized young rats and mice may be n ed to dis} ; 
maternal behavior, as do normal animals, by putting suckling young with 


them for short periods of time daily [20, p. 376]- 


In an earlier period of armchair speculation and easy gen- 
eralization from crude observation, it was maintained that castra- 
tion inevitably resulted in a cessation of reproductive activity. 
However, Stone [18] has recently restored sexual activity in ten 
inactivated castrated male rats by subcutaneous injection of tes- 
tosterone propionate. Copulatory frequency in the most active 


castrates closely approached that of their precastration records and 
also the records of the controls. Such facts insistently afirm the 
need for a relativistic approach to the complex endocrinological 
and other conditions associated with mating behavior and defi- 
nitely show that, for the rat, there is a greater departure from the 
one-to-one correlation of pituitary injection and clasp reflex shown 
in the frog. 

THE UNGULATA AND CARNIVORA. Strictly experimental data 
on these orders are lacking, but observations on behavior at time 
of estrus are presented in a recent review by Young [23]. The non- 
pregnant cow is reported as coming into heat every 19 OF 20 days. 
Sexual behavior at this time is more marked “when a bull or other 
cows are present.” There is a marked restlessness, twitching of 
the tail, and wandering off in isolation or with another cow, with 
occasional attempts to ride her. 


A cow in heat frequently lowers the hips and small of the back and 
raises the tail end. She will frequently play with the bull by horning him. 
Cows in heat commonly jump other cows and bulls. This behavior reaches 
its extreme expression in nymphomania when the cow not only jumps 
other cows and bulls repeatedly but may even attempt to mount other 
species including man [2g, p. 146]. 


“Of the Carnivores for which data exist, all except the dog 
show a heat behavior which in one way or another is more elabo- 
rate from the standpoint of display than that encountered in the 
other (lower) orders” [23, p. 149], but this behavior is still depend- 

8Is this not just another way of indicating that such behavior consists of 


very specific acts toward stimulus objects, and that the objects which elicit 
sexual responses to a most marked degree are bulls or cows? 
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ent upon a certain physiological condition because no trace of the 
response can be elicited by vaginal stimulation in cats which are 
not in heat. Nor is there a specificity of stimulus object since in 
some cats presence of a male cat is not essential, the response being 
operative with slight stimulation of the external genitalia or of 
the skin surrounding the vulva. 

The infrahuman primates. Regarding Macacus rhesus, work- 
ers [23] are in agreement that members of this species copulate 
at all times, but that mating is more frequent when the sexual 
skin is active. Indeed, it is here that we find a great gap between 
the lower orders—a gap which foreshadows the increasing im- 
portance of the psychological factors that reach a climax in man. 
An earlier study of Yerkes and Elder [22] forced the conclusion 
that copulation does not necessarily imply female receptivity (i.e. 
as conditioned by heightened endocrinal secretions during estrus) . 
These investigators describe the situation as follows: 


The female chimpanzee is cautious, discreet, accommodating at all 
times and as a rule she seeks to avoid arousing the male to violence by 
antagonizing him. Whether or not in estral phase, she may offer herself 
to the male at his command, or when pursued by him, for sexual inter- 
course. Conversely, the male may refuse to accept a receptive female, 
either because he is not attracted to her or because her cycle phase does 
not suit him. Males differ markedly in sexual selectiveness, preference, 
dominance, and aggressiveness. cvo ORE SS offered instances of what in 
human life would unhesitatingly be designated frigidity and nympho- 
mania, shyness and self-assertion, indifference and coquetry, weak and 
ed sexual preference and lack of it, affective at- 


strong sex appeal, mi 
tachment and coldness [22, PP- 37-39]. 


In a more recent study, Yerkes [21] observed that in a food- 
competition situation in which pairs of chimpanzees of both sexes 
were reared in the same cage, the priority of food acquisition 
varied between the male and female in apparent relation to the 
menstrual cycle of the female cage companion. For example, it was 
conclusively demonstrated that the ordinarily submissive female 
obtained much more food when in the maximal phase of genital 
swelling. At such times, she belligerently stationed herself at the 
food chute without a murmur from the ordinarily aggressive male. 
Occasionally, this spot was surrendered to the female in exchange 
for sexual surrender by the latter. (“Prostitution” behavior?) We 
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find here a clear instance of the importance of situational factors 
determining a positive response when it would not otherwise oc 
cur, or inhibiting it despite strong sexual desire in both consorts. 
Similarly, such factors as strangeness, hostility, devotion, and de- 
sire for food may compare with physiological factors and in some 
instances may even dominate them. 

THE HUMAN PRIMATE. Experimental studlics 
logical participation in the sexual behavior of the human are neces- 
sarily limited. Clinical cases have been reported, but these are of 
little significance in a scientific determination of the role of hor- 
mones in sexual activity, since they are for the most part empirical 


of endocrino- 


investigations aimed at achieving some particular practical end. 
In a general way, Grollman [8] discusses the ellects of castration 
in the following manner: 


Complete castration of the adult docs not always lead to impotence, 
and the sexual instinct may persist. The earlier the of castration, the 
less marked is the subsequent sexual desire. Eunuchs may copulate up to 


25 or go ye 


after castration [sic.!]. Among soldiers castrated by war in- 
juries, sexual vigor remains undiminished in some cases, but in Most Cases, 
it is decreased from normal, and in many there is almost complete sup- 
pression of the libido and potentia [8, p. 356]. 


As a last bit of evidence in support of the thesis devcloped 
here, we refer to the study of Kinsey [11] who points out the fal- 
lacy of a recent attempt to connect a particular type of sexual 
behavior (homosexuality) in the human with a specific endocrine 
product of the urine. Kinsey has emphasized that any endocrino- 
logical explanation of such behavior must consider the fact that 
homosexuality and heterosexuality may both occur coincidentally 
in a single life period of a particular individual; that the two 
may exist simultaneously or successively in every sort of combina- 
tion or pattern; and, finally, that it is 


a prevalent form of sexual 
behavior, 


In conclusion, this investigator suggests that “in the 
adolescent individual there is only a gradual development of 
the exclusively homosexual or exclusively heterosexual patterns 
which predominate among older adults” [11, p. 428]. 

There is a proper recognition here of the weight of cultural 
factors in determining in which direction an individual will de- 
velop sexually. As Kinsey and other investi 


9 Italics mine. 


gators point out, in- 
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dividuals reared on isolated farms are in contact with situations 
which lead to the acquisition of sexual acts that are labeled as 
“zoophilia.” On the other hand, such behavior is almost non- 
existent among urban dwellers. It has also been noted that homo- 
stoc- 


sexuality was more prevalent among the boys of European a 
racy—thrown into intimate and (in many cases) exclusive contact 
with male servants and tutors—than it was among the children 
of peasant families in which heterosexual contacts were assured. 
Note, too, the wide prevalence of homosexuality in certain pe- 
riods of Greek history. And, finally, one must insist on the domi- 
nating influence of social, economic, and structural factors in 
determining whether or not a particular individual shall perform 
any sort of sexual behavior during his or her lifetime, the fre- 
quency and the manner in which such acts are performed (if they 
are performed at all), and the subtle conditioning of attitudes 
toward such behavior. 


SUMMARY 


An exhaustive treatment of the thesis developed here would 
require a complete volume by itself. It does appear to be a valid 
generalization, though, that sexual behavior becomes progressively 
more independent of endocrinal secretions as one goes up the 
animal scale. There appears to be a corresponding dependence 
upon behavioral conditions. 

The attempt was made to show that in the lower orders such 
as the [rog, the sexual responses closely approximate a reflex type 
of behavior—a simple kind of interaction with a variety of objects 
only remotely similar, but also one strongly dominated by hor- 
monal products. In the birds, more complex acts (billing, preen- 
ing, charging) were associated with mating behavior in relative 
independence of endocrinological factors, although, here, too, 
stimulus functions were seen to inhere in a number of objects be- 
sides the female. The sexual behavior of rats, while still showing 
dependence, at least in the female, upon a certain physiological 
condition, could also be elicited toward the end of estrus (“when 
the response is difficult to elicit”) by a dominating male. But it 
is in the lower primates that sexual behavior is seen to be com- 
pletely free of the estrus cycle. While in man, social, cultural, 
economic, geographical, and structural factors were shown to 
condition his sexual activity over a latitude which permitted an 
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extreme degree of plasticity, ranging from nonperformance of 
sexual behavior through all possible patterns of reflexlike, and 
homosexual, homosexual-heterosexual, and heterosexual activi- 
ties; these human acts are most independent of endocrinal secre- 
rions.e But even such gross and crude ways ol regarding human 
sexual performances only hint at the infinite variety of acts sub- 
sumed under this class of behaviors and suggest that their complete 
understanding can only be achieved by investigating particular 
organisms in their specific life situations. 
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VIII. HOW THE NEWLY HATCHED LOGGERHEAD 
TURTLE FINDS ITS WAY TO THE SEA 
N. H. Pronko 


How is it that the newly born turtle just emerged from its shell 
and directly to the ocean without any benefit of 


goes promptly 
5 
arents? Does this indicate that it 


previous experience from its pi 
has an “ancestral memory of the sea”? Is this an exception to the 
hypothesis of a reactional biography which states that all behavior 
originates during the life history of the organism? 

The answer to this question comes from a study carried out 
by Daniel and smith on the east coast of Florida. These investiga- 


tors observed that, after an incubation period of about 50 days, 


R. S. & Smitu, K. U. The sca- approach behavior of the neonate 


11 DANIEL, 
retta), J. comp. Phys. Psychol., 1947, 40, 413-420. 


loggerhead turtle (Caretta ca 
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the young turtles hatch in a nest which is essentially a 2-foot hole 
in the sand about 1 foot in diameter, sonennig from 50 to 200 
eggs. The young turtles spend from 3 to 5 days in ilte nest, Men 
emerge from it, make a straight path toward the water, and sw im 
immediately for the ocean, as shown in the accompanying figure. 

The experimenters observed that the young turtles usually 
emerged at night. Suspecting that the water-loc ating reaction was 
a visual one, they placed turtles individually and by groups in a 
pit about 15 feet from the water's edge. The animals could see 
nothing but the uniformly lighted sky, and although they were 
active in the pit, they did not show signs of orientation toward the 
ocean. However, when they were removed from the pitand placed 
on the beach, they went directly toward the water. Apparently, 


not the sound or smell of the water but the sight of the water was 
the crucial factor. 


That the experimenters’ hypothesis seemed to be correct was 
indicated by several tests that they carried out on the beach. Once 
a turtle had started for the surf, a black hood slipped over its 
head would effectively prevent it from completing the trip to the 
water. Furthermore, when four animals were released from the 
pit on a moonless night, their tracks showed mere random move- 
ment. None reached the water under these circumstances, but 
when these same turtles were later released from the same point 
on the beach after the moon had risen, they all found their way 
to the surf within 2 or 3 minutes after release. Finally, it was dis- 
covered that turtles would follow a beam of light from a flash- 
light in any direction on the beach. As a matter of fact, those that 
had made their trip to the water on the basis of reflected moon- 
light from the surf could be stimulated to go back to the land again 
by directing a beam of light at them. At this point in the study, it 
was clear that the stereotyped action of the turtle was specifically 
related to stimulation by light. 

Accordingly, Daniel and Smith carried out laboratory inyesti- 
gations in order to get at the details involved. They first observed 
that turtles kept in the dark were quiescent, and that illumination 
directed upon them made them very active. They also found that 
their approach to lighted areas was positively accelerated. Moder- 
ately lighted areas gave moderate speeds of approach, and more 
intense areas of light, faster speeds. The phototropic nature of 
the turtles’ response was indicated by the circular crawling that 
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ric. 2 Drawn from photos loaned by Dr. R. S. Daniel. The “snapshots” shown 


above represent a sequence in the straight path to the sea made by a newly- 
hatched loggerhead turtle on its first excursion from the nest. This reaction 
is a light or phototropic response rather than an acquired (i.e. psy chological) 


response. (Daniel, R. S. & Smith, K. U., Sea approach of the neonate logger- 


head turtle.) 
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turtles showed when they were illuminated from above while one 
eye was covered. This circus movement occurred toward the side 
of the exposed eye. f 

The response was not found to be related to effects of gravity 
on the animal (geotropism), nor was it related to the smell of sea 
water. The latter situation was tested by experiments in which 
turtles could select between a path to an illuminated stimulus 
card and another path which led first to a tank of sea water inter- 
posed between the animal and an illuminated stimulus card. By 
changing the position of the sea water from trial to trial, they 
found that five turtles given 50 trials each showed no differential 
response to the two paths. 

Because certain preceding students believed that the expan- 
siveness of the ocean was the crucial variable in the turtles’ ap- 
proach to the sea, Daniel and Smith explored this possibility. 
“Openness” of the visual field or the degree to which it is broken 
by shrubs, trees, and so forth, was represented by cards with ver- 
tical black and white stripes behind which was a uniformly il- 
luminated wall. Five turtles released in the test situation went 
promptly to the cards without attempting to explore the “open 
country” beyond. Another interesting item that turned up showed 
that, with older turtles, there might be a reversal of this photo- 
tropic response, for it was found that turtles 3 weeks old would 
swim in the darker portions of an aquarium when it was illumi- 
nated by bright light. Apparently, circumstances of the reactional 
biography condition the phototropic response of this animal, for 


turtles not treated in this fashion swim toward light rather than 
dark. 


THE SIGNIFICA 


OF DANIEL AND SMITH’s STUDY. In our opin- 
ion, the experiment reported above gives a clear-cut answer to the 
question posed at the beginning of this article. First of all, it is 
obvious that the response of the newly hatched turtles is not 
learned because there are no opportunities for acquiring that re- 
action. 

The next question is: Is it behavior? Does it show the usual 
characteristics of psychological occurrences? Can one detect here 
a high degree of discrimination, variability, modifiability, inhibi- 
tion, integration, or delayability such as the reader can easily dis- 
cern in his own learned responses? Is this not more like the 
constant and somewhat automatic reflex activities, with the excep- 
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tion that the tropistic action here described is an organismic re- 
sponse rather than the operation of a part of an animal? 

In our estimation, the migratory response of the loggerhead 
turtle toward the ocean is best described as a stereotyped physio- 
logical operation of the total animal to a physical stimulus (light 
reflection) striking a sensitive portion of the animal (the eye). 
That it is not a psychological adjustment is shown by the fact that 
when the necessary light condition is lacking (as on moonless 
nights), the animal may fail to reach its natural habitat and perish. 
The same thing may happen if the turtle should come into con- 
tact with an accidental light source such as a flashlight in a di- 
rection away from the ocean. In other words, let the reader set 
up a string of lights along the Florida beaches to the landward 
side of the loggerhead-turtle nests, and he can cause a rapid ex- 


tinction of these animals. 


IX. THE NEST MAKING AND PROVISIONING 
OF THE SOLITARY WASP 


Kellogg long ago described the tropistic response of the digger 
wasp, Ammophila. During September, along the western shores of 
the long southern arm of San Francisco Bay, the female wasp may 
be seen digging a hole in the salt-encrusted ground. When finished, 
she caps the hole with a bit of salt crust and flies away. She then 
returns with a dead looper or inchworm held in her mouth, puts 
it alongside the recently prepared nest, removes the salt-crust 
cover, and drags the inchworm down into the hole, going head 
first and coming up backward. 

‘This process may be repeated five or more times, after which 
she deposits an egg on the surface of the worm, replaces the cover, 
and flies away. Such activity appears to be highly psychological, 
yet when one analyzes it further, it shows up its strictly biological 
character. The following quotation from Kellogg clearly classifies 
the Ammophila’s action as a tropistic response. 


Interrupt her chain of activities in the nest-making and provisioning 
performance and she is lost. If, for example, we quietly remove one of the 


inchworms, after she has brought it and laid it on the ground near the nest, 


12 KELLOGG, VERNON L. Mind and heredity. Princeton: Princeton Univ. 
Press, 1923. Pp. 108. (Reproduced by permission of the publisher.) 
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and place it a few inches farther 


away while she is engaged in getting the 
salt-crust off of the hole, what h 


appens? When she turns about to seize the 


worm to drag it down into the hole and does not find it where she placed 


it, she is non-plussed. She moves about distractedly. She doesn't search. 


She simply flutters about, perhaps happening by chance on the worm: 


perhaps not. She doesn't cem to use her powers of sight and smell which 


she has certainly used in finding the same inchworm in the pickleweed, 
to find the nearby worm now on the 
So if she doesn't happen to find i 


further work on this burrow. 


ground in plain sight or smell of her, 
t promptly by chance, she simply gives up 
If she goes on with her nestmaking at all, 
she starts a new hole. In other words, she 


starts the chain of performance 
all over again from the beginning. F; 


abre found in a case of another kind 
2urrow with individuals of a certain kind 
at if he merely turned around one of these 
asp to the side of the hole, and which she de- 
l legs n 
the cricket by these legs prepari 
failed to put the cricket in the ho 
the head, which w 


of solitary wasp which stores its | 
of wingless ground cric ket, th 
crickets brought by the w 
posited with the long hinc 


st the hole so that she always seized 
‘ory to dragging it down, that the wasp 
le although the antennae projecting from 
as now nearest the hole, w. 


cre about as good handles to 
legs [pp. 9-10]. 


seize it by as the 


X. THE EGG-LAYING AND MATING REACTIONS 
OF THE CHINESE SILKWORM MOTH 


With a final example again taken from Kellogg's 13 writing, we 
conclude our discussion of unlearned reactions in the infrahuman 
animals, While superficially, these activities resemble behavioral 
action, closer analysis will always show them to b 
mechanical action of the total 
factorily as physiolo 


activation of the ain kind of physical energy with- 
out benefit of a complicated history. The egg-laying and mating 
reactions of the Chinese silkworm moth are excellent illustrations 
pe of action, 


e stereotyped, 
animal which can be treated satis- 
gical stimulus response—in 


other words, as an 
animal by a cert 


ofa nonpsychological ty 


ths issue from their cocoon-covered, pupal 
cases as full-fledged insects, sexually m 
SS 

13 KELLOGG, VERNON I. 
Press, 1923. Pp. 108. (Rey 


ature. They have four wings, but 


~ Mind and heredity, P 


rinceton: Princeton Univ. 
Produced by permission 


of the publisher.) 
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can not fly, or can only in exceptional cases, and then for but a few feet or 


yards. They take no food: indeed they can not feed, for their mouth parts 


are atrophied. They have done their eating, and plenty of it, as larvae 
(silkworms). They take enough food then, not only to provide energy for 
their six or seven weeks of active larval life, but to store up food in the 
body, mostly as fat, to provide for their inactive pupal life of twelve to 
fourteen days and their active life as moths, which lasts, however, only a 


few days, usually not more than a week. Having no need, or even means, 


of feeding; having no bird or toad or lizard or insect enemies to avoid, be- 
cause they are entirely protected, as their ancestors have been for the past 
five thousand years, by the silk-growers; and the males not having to search 
widely for their female mates which issue from cocoons within a few inches 
of them; and these females, once mated, not needing to search for a par- 
ticular food plant on which to deposit their eggs, as most moths and butter- 
flies do, so that the hatching larvae will find proper food ready to mouth; 
without having, thus, to do any of these various things usually necessary 
for moths to do, the silkworm moths have just two essential activities to 
achieve, namely, mating and egg-laying. 

Here, then, we have a highly developed insect, of different order, but 
ion than the solitary wasps and honey- 


of little less structural speciali 
bees, whose behavior, however, is extremely limited and very simple, al- 
though no less important to the persistence of its own species than the 
elaborate behavior of the bees and wasps is to the maintenance of theirs. 
Under these advantageous circumstances, perhaps, we can discover, as we 
did in the case of the swarming of the honey-bees, an explanation, or 
better put, a description, of the behavior of the silkworm moths in terms 
of definitive response to physio-chemical stimuli; in other words, a mecha- 


Nistic explanation or description. 
After the female moths issue from their cocoons, with bodies already 


heavy and swollen because of the mass of eggs in them, they move about 
but little and only slowly. The males, on the other hand, of more slender 
and lighter body, are active and restless in their movements, which soon 
culminate in bringing them to the females. Now, these movements might 
be described as resulting from an intention to find the females, if we cared 
to ascribe the power of conscious intention to these creatures; or as an in- 
stinctive search for their mates, if we preferred to explain their behavior 
as controlled by unconscious instinct. But if we go further in our observa- 
tion, and add a little experimentation to it, we shall find basis for a third 


kind of description. 
The females bear, in the posterior end of the abdomen, a pair of scent 
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glands which are occasionally, and in some cases continuously, protruded 
from the body. The males have organs of smell—many minute pits with a 
free nerve-ending at the base of cach—on their antennae, They smell the 
odor from the female scent-glands; or, put as the mechanists would put it, 
the scent particles proceeding through the air from these glands strike 
and stimulate these nerve-endings, which in turn results in a positive 
stimulation of the males to move in the direction of the source of the scent 


particles. This brings them to the females. They do not find the females by 


sight, for they find them in darkness as well as in day time and with their 
eyes totally blinded as well as with their eyes untreated. If one antenna of 
a male moth standing near a female is removed, the movements of this 
male will constitute a s 


ries of circles, or a spiral, turning always toward 
that side on which the intact antenna 


this devious movement, how- 
ever, also usually bringing it finally to the female. Finally, if the scent- 
glands be cut from a female, and a male, with eyes and antennae intact, be 
put equidistant between the female moth and the removed glands, or even 


much nearer the female than the glands, the male will inevitably move 


toward the glands and reaching them remain there and go through the 


motions of an attempt at mating 


- It doesn’t distinguish the difference be- 
tween the cut-out glands and the 


female moth, and it thus doesn’t mate at 
all. The male silkworm moth 


is, say the mechanists, positively chemo- 
tropic; its movements 


are simply a positive and inevitable physical reac- 
tion to a chemical stimulus. That 


accounts for practically all of the be- 
havior of a male silkworm through all of its adult life. 


As for the egg-laying, very soon after mating the female begins to lay 


Its eggs, in small batches, until all of the 300 or more in its body have been 
deposited. This is, of course, a very 
one for the persistence 


5 „ 
useful performance; it is a necessary 


of the species. Does the female moth know of this 
usefulness, this necessity? Or is egg-] 


aying an unconscious performance 
due to an inherited instinct? Or can it, too, be seen as 


positive and in- 
evitable result of a mechanical ri 


action to a certain specific and immedi- 
ate physico-chemical stimulus? If the 


abdomen, or even just that posterior 
part of it containing the eg 


gs, is cut off from a female moth, thus leaving 

and sense-organs on the antennae, and the 
thorax with its large mid-body ganglion, quite separated from the egg-lay- 
ing organs (ovaries, oviducts, muscles) with the small posterior abdominal 
ganglion and its nerves which run from the skin 


the head, with brain, eyes 


and to the muscles of the 
hinder part of the abdomen, this cut-off hinder fraction of the body, if its 
ventral side is brought in contact with the bottom of the tray in which the 


moths are kept, or if this fragment of the body be turned over and its 
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ventral side is rubbed, will extrude the eggs. The performance of egg- 
laying will be carried on just as it would be by an unmutilated female. In 
other words, the interesting and useful egg-laying behavior of the adult 
female moth—which is practically all of its behavior in its whole adult 
life—is, the mechanists would say, simply an inevitable physical or me- 
chanical reaction by a small mass of living substance to a group of physico- 


chemical stimuli [pp- 16-30]- 


This last illustration indicates that our description of tro- 
pisms as reactions of the total organism is not always required, 
for the egg-laying reaction of the moth apparently operates as a 
“part reaction in other words, it is no different than a reflex. 


XI. EXPERIMENTS ON BIRD NAVIGATION + 


Donald R. Griffin and Raymond J. Hock 
Department of Zoology, Cornell University 


Students of bird migration have generally assumed that birds head straight 
ss wide stretches of ocean or other 


toward their goal, even when flying acr 
arcas devoid of landmarks. Since natural migrations do not readily lend 
themselves to experimental study, most of our knowledge of bird naviga- 
tion has stemmed from artificial homing experiments. In such experiments 
ance before 


birds are captured, usually at their nests, and carried to a di 
release. Many species have returned from hundreds of miles, sometimes 
from territory which the individual birds had almost certainly never 
visited before, and to the sensory physiologist these homing flights have 
generally appeared to pose the same problems as natural migrations. 
ntly, after considering all the evi- 


Nevertheless, one of us concluded rec 
dence then available (1), that the basic 
straight flight path might be incorrect. Indeed, it was possible to account 


ssumption of an essentially 


for most of the recorded data by assuming (a) that birds have a well- 
developed topographical memory, so that, having flown over an area in 
migration or natural wanderings, they could thereafter orient themselves 
within it by means of landmarks, and (b) that, when artificially trans- 
ported to unknown surroundings, they explore wide areas until they 
reach familiar territory. 


Clearly, the critical test of this exploration hypothesis would be to 


14 Grirrin, D. R. & Hock, R. J. xperiments on bird navigation, Science, 
1948, 107, 3477349- (Reproduced by permission of the authors and publisher.) 
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trace the actual flight paths of homing birds; if they fly essentially straight 
toward home when released in unknown territory, the hypothesis can be 
discarded. Gannets (Morus bassanus) were selected as the best available 
species for this experiment, since they are large white birds, easily ob- 
served from an airplane, and since they are strictly marine and virtually 
never fly more than a very short distance inland. Thus, we could be sure 
that the 17 gannets which we released more than 100 miles from the near- 
est salt water were in completely unknown territory. Nine of them were 
followed from an airplane, the remainder being controls against the possi- 
bility that the presence of the airplane 1,509-2,000 above the bird would 
influence its homing performance. Since both groups showed roughly the 
same speed (average, 99 miles/day) and the same percentage of returns 
(63% of those released in good physical condition), it seemed clear that 
the airplane had no detrimental effect on their homing. Furthermore, this 
speed and percentage of returns was comparable to the results obtained 
with other wild birds [i]s 

The performance of gannets is compared, in Table [1], with other 


species which have been transported in sufficient numbers to equivalent 
distances to permit a valid comparison. 


Table 1 

Returns Average Speed 

Species (Per Cent) (Miles per Day) 
Herring gull (inland eee 97 go 
CCC 67 143 
Gannet : 63 99 
Leach’s petrel 61 38 
Salis 54 17 
Noddy and sooty tern 52 114 
Common tern (inland FEICASES): eee 29 109 


The gannets fall in the middle of this series with respect to speed and 


per cent returns, and they might well have ranked higher in per cent re- 
turns but for the fact that overland flights were quite unnatural for them. 
They can not take off from the land without an appreciable head wind 
and an open space of 100 yards or more, so that any which were forced 
down over land from fatigue or other causes would almost certainly be 


lost. This probably reduced the number of returns in comparison with the 
other species listed in the table. 


15 The numbers in brackets refer to the n 


umbered items in the bibliog- 
raphy on p. 53. : 
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With these considerations in mind, it is appropriate to turn to Fig. 
[3], which shows the actual routes flown by g gannets followed by us for 
portions of their return flight ranging from 1 to 914 hours and from 25 to 


RELEASE ¢, 
POINT 


2 b et” 


Fic. 3 Flight paths of homing gannets as observed from an airplane. Note 
that none of the gannets headed directly home. Five of these birds were back 
at their nests after the following times: No. 10, 70 hours; No. 22, 45 hours; 
No. 23, 45 hours; No. 25, 24 hours; and No. 78, 75 hours. The rest (Nos. 3, 8, 
21, and 24) never returned home. It is quite likely that during previous fishing 
trips or annual migrations these gannets had flown along the entire coastline 
shown here. (Griffin, D. R., & Hock, R. J., Experiments on bird navigation.) 


230 miles. It is obvious that they did not head at all directly home. On the 
contrary, their flight paths radiate in many directions from the release 
point, with a suggestion of spiraling. 

Five of these birds were back at their nests after the following periods of 
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: a Nia a 
time: No. 10, 70 hours: No. 22, 45 hours; No. 23, 45 hours; No. 25, 24 
Yo. 78, 75 $. The re i return; but it should be 
hours; and No. 78, 75 hours. The rest did not return; bu 


noted that No. 24 was released in poor physical condition. It is quite 
likely that during previous fishing trips or annual m 


tions, these gan- 


nets had flown along the entire coastline shown in F g. [3] (with the 8 
ception of the upper Bay of Fundy). If so, this coast would be familiar 
territory within which they might be expected to orient themselves by 
means of landmarks remembered from their previous experiences. 

A detailed description of these experiments, together with an inter- 
pretation of the results, will be presented elsewhere, but it seems clear that 
for this species at le: 
than any absolute 


st, the actual flight paths suggest exploration rather 
sense of direction.” Since the performance of gannets 

is comparable to that of most other wild birds, 

their homing ability is also b 

marks. 


it is quite possible that 


ased largely on exploration for visual land- 


What of natural migrations, p: 


articularly those which cross long 
stretches of ocean, or those 


in which young birds seem to migrate along the 
species without adults to guide them? Clearly, 
too widely on the basis of one experiment with a 
single species, but it would perh 
dence concerning the 
that trans-oc 


route characteristic of the 
one should not speculate 


aps be pertinent to re-examine the evi- 
directness of natural migratory flights. Could it be 
zan migrants, for example, do not fly straight in the absence 
of landmarks—or such cues as wind direction—but rely, under difficult 
conditions at least, on some ‘ype of exploratory searching for their goal? 

itions of the usual type tell us little or nothing about the 
actual flight paths of indiy 
that a migrant flies along an essentially straight course, although this has 


generally been assumed to be the case, just as it has been assumed for the 
return flights of homing birds. 


Since observa 


idual birds, we can not safely infer from them 


To be sure, the important experiments of Row: 
and Schuz [6] have shown that inexperienced young 
approximately the correct direction even w 
These flights were over! 


being to explain how 


an [4], Ruppell [5], 
birds may migrate in 
ithout adults to guide them. 
and with many landmarks available, the problem 


the birds selected the appropriate cues to guide their 
first fall migration southward. But it seems unnecessary to conclude as 
many have done ſa, 3. 7], that birds must possess an unknow 
mechanism capable of informing them of their latitude 
the equivalent, so th 


n sensory 
and longitude, or 


el to their nest or winter range, as the 
on such mundane cues as | 


at they can tray 


case may be, without reliance andmarks, the 
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position of the sun, or wind direc tion. Neither the observed flight paths of 
homing gannets and herring gulls nor the indirect evidence that other 
homing birds rely on landmarks and exploration [1] are consistent with 
these theories. Merely as an example of an alternate explanation for the 
results obtained by Rowan, Ruppell, and Schuz, it should be noted that 
the birds were released north of 50° latitude, where even in summer the 
sun is always perceptibly south of the zenith. Rowan’s releases were made 
in Alberta during November, when the sun never rises more than 20° 
above the horizon. Thus, a tendency to fly toward the sun could perhaps 
account for the southward movement of these inexperienced birds. 

> relevant for other species under other 


Insofar as our conclusions 
conditions, they suggest that birds do not possess a special “sense of direc- 


tion” or any sensitivity to the earth's magnetic field. The behavior of the 


gannets reinforced our impression that birds navigate by means of en- 
vironmental cues which lie within the scope of the known receptors. When 
landmarks (rivers, coastlines, mountain ranges, etc.), prevailing winds, or 
the direction of the sun are not available as guiding influences, or when 
birds are released in unknown territory where the environmental cues 
have no meaning, they may well reach their goal by a process of explora- 
tion. There is need, however, for more observations from the air of the 


actual flight paths of other birds, both during homing fights and during 


migration, and one can perhaps look forward to a solution of this classic 


problem of biology as investigators make greater use of aircraft and other 


fruits of modern technical ingenuity. 


1. Grirrin, D. R. Quart. Rev. Biol., 1944. 19, 15731- 

2. Isinc, G. Arch. Math., Astron., Eys., 1946, 32.\ (J) No. 18. 

3. Mayr, E. Bird Lore, 1937. 39, 5713- 

4. Rowan, W. Trans. Roy. Soc. Gan. (grd Ser., Sec. V), 1946, 40, 123-135. 
5. Ruppent, W. J. Ornithol., 1944. 92 106-132. 

6. Scnuz, E. Vogelzug, 1934+ 5» 21724- 

7. Yeactey, II. L. J. appl. Phys- 1947. 18, 1035-1063. 
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XU. DO BUZZARDS INHERIT AN INSTINCT TO FLY? 
N. H. Pronko 


Dennis +° chanced upon two immature turkey buzzards which he 
removed from the nest on June 22. They were still covered with 
white down, could not stand erect, and were unable to run away 
from their captor. Furthermore, they did not flap their wings or 
attempt to fly. 

Immediately after their capture, the birds were placed in a 
small cage, but they had to be moved to larger quarters with con- 
tinued growth. However, there was never room enough for them 
to flap their wings or to fly. They ate a variety of raw meats, Were 
in good health throughout the experiment, and became quite 
tame. 

Six days after their capture, the birds were taken individually 
from the cage for a few minutes. Held under the wings, the birds 
flapped their wings synchronously one or more times. While 
Dennis does not discuss the significance of this action, we believe 
that it merely shows that an organism's structure will be moved 


if it is given the Opportunity to do so. An infant's slashing action 
of arms and kicking of legs illustr. 


The birds were giv 
until August go, 


ates the point. 


en no tests or further opportunity to fly 
a little over 2 months following their capture. 
By this time, they were approximately adult size and had attained 
full adult plumage. The larger bird now had a wingspread of 60 
inches and the small bird one of 46 inches. 

FLYING TESTS. The birds were individually placed on the 
ground in a pasture. Both were relatively inactive and when ap- 
proached would run away but could be recaptured easily. Oc- 
casionally, the larger bird flapped its wings as it ran, which suc- 
ceeded in carrying it off the ground for a horizontal distance of 
2 feet. This occurred in two instances. The smaller bird reacted 
similarly. 

The next test attempted to determine whether the birds 
could balance themselves from a perch and fly from it, since nei- 
ther subject had had an Opportunity to perform either reaction. 
Thus, each bird was placed on a fence post 6 feet high. On two 


eriment on the flight of birds repeated 
> 1941, 31, 337-348. 


16 DENNIS, WAYNE. Spalding’s exp 
with another species. J. comp. Psychol 
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successive trials given each bird, both subjects fell to the ground. 
Thinking that if the birds were once in the air, flight might come 
more easily, Dennis tossed them lightly in the air. The larger bird 
could be given only one trial because it was feared it might injure 
itself. The smaller bird spread its wings but did not flap them 
and landed 6 feet away, the first time on its feet and the second 
time heavily on its breast. 

A second test 2 weeks later showed no improvement in flying 
and only a slight advance in perching, the smaller bird still 
falling off the post on both trials. In flying after being tossed into 
the air, the smaller bird performed more poorly than on the 
previous test, although his wingspread was now 50 inches. The 
larger bird, with a wingspread of 62 inches, showed a little im- 
provement. Three more tests yielded no impressive progress de- 
spite the fact that the tests themselves constituted opportunities 
for practice. 

The birds were then given their liberty during the day, at- 
tempts being made to return them to the cage at night as long as 
possible. The smaller bird, which died October 1, never flew more 
than a few feet but succeeded in gliding approximately 15 feet 
along a sloping lawn. The larger bird was able to fly into treetops 
and onto housetops but was never observed to soar or fly more 
than 100 yards at a time. Frequently, other birds landed in the tree 
where Dennis’ subject was perched, but when they flew away and 
soared, he was unable to follow. Eventually, he joined them in 
their flight and was never recognized again. 

IMPLICATIONS. According to Dennis, observations on these 
two buzzards indicate that the flying of birds is not something that 
is native or that simply “matures.” He believes that lack of prac- 
tice rather than physiological immaturity was responsible for their 
failure to exhibit normal flight reactions and adds that he ob- 
served nothing that resembled a “sudden maturation of function.” 
“This interpretation is further strengthened by the fact that even 
as late as October 1 neither bird could fly more than short dis- 
tances, and neither could soar in the manner which is so character- 
istic of the turkey buzzard” [p. 344]- 

In our opinion, Dennis’ study shows that birds do not inherit 
a flying instinct or ability, but that flying, which involves dis- 
crimination, integration, inhibition, variability, modifiability, 
and delayability, in such acts as soaring, gliding, swooping down 
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on prey, and pursuing or being pursued, demands an early, long, 
and complicated history. Prevent such a history either totally or 
to some degree or other and you prevent the development of flying 
behavior. Thus, we have prediction and control. 

In summary, we should point out that when we consider such 
reactions as flying and fully determine that they are behavioral 
facts, we can rest assured that they were developed during the life 
history of the organism. We can likewise be certain that if an or- 
ganism performs reactions without a prior history (as in the moth 
and loggerhead turtle), the activity will not show the customary 
characteristics of behavioral events. Rather it will belong to the 
tropistic or physiological class of events. If behavioral, then his- 
tory; if no history, then physiological. 


THE REACTIONAL BIOGRAPHY: 


THE PSYCHOLOGICAL LIFE HISTORY OF ORGANISMS 


I. INTRODUCTION 
N. H. Pronko 


Old-fashioned psychology had a ready explanation for behaviors 
by conveniently calling them instincts. Thus, there were religious 
instincts, antisocial instincts, instinctive attitudes, and so forth. 
In the twentieth century, such pseudoscientific explanations have 
been gradually discarded because psychologists generally have rec- 
ognized the importance of the life history or reactional biography 
of the individual. This chapter calls attention to the manner in 
which behavior does or does not become acquired, depending 
upon the circumstances surrounding the particular organism, and 
also the role of maturation in understanding how organisms act 
as they do. 

According to the concept of the reactional biography, all 
behavioral happenings have a zero point somewhere in the life 
history of the animal. For every individual, there was a stage in 
his life span when he did not yet perform the acts which he now 
performs. No one talks or reads, operates automobiles or airplanes, 
or plays instruments at birth. As a matter of fact, this is the zero 
point as far as the development of all these activities is concerned. 
The individual will remain in this zero point for a long time. 
When he has managed to sity his first word, then he has left behind 
the zero point of his language reactions and is launched on a 
definite program of behavioral acquisition. Conversely, if we 
could have a complete motion-picture recording of an individual’s 
behavioral performances and could run it backward, we would 
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see that person performing many complex responses at the begin- 
ning of the film. As we ran it through, simpler stages of those same 
acts would be observed until we would reach stages of his life 
history when those acts were not performed at all. . 

In the case of many sorts of actions, such as walking, talking, 
or solving arithmetic problems, the zero points are easily observ- 
able. The zero point for all behaviors is, however, less readily 
fixed. That it may, in some instances, be located in the fetal-life 
period is apparent, however, from the study here included on con- 
ditioning of the fetus in utero. It will be evident that the organism 
is sufficiently complete sometime before birth to engage in simple 
psychological reactions if it comes into contact with appropriate 
stimuli. Behaviors do not, however, “automatically” evolve at any 


time prior to or following birth, as the following selections dem- 
onstrate. 


II. REACTIONAL BIOGRAPHY AND MATURATION 
J. W. Bowles, Jr. 


Maturation has been a troublesome 


problem in psychology. Some 
investig: 


ators have dispensed with it entirely; others employ it 
as an explanatory tool. The following discussion is aimed at help- 
ing the student reach some conclusion of his own on this point. 

A vigorous inspection of biological happenings reveals no 
set of data warranting the special label “maturation” outside of 
the subject matter of embryology. Embryology is the science which 
studies “biological histories” or “organisms” in their progressive 
elaboration from the unicellular stage at fertilization to develop- 
mental completeness and eventual deterioration. Notice that such 
development does not cease at birth; this is only a temporal phase 
or nodal point in the history known as an “organism.” Matura- 
tion, then, is coincident with the subject matter of embryology, 
although typically more attention is paid to pre- than to postnatal 
development. This does not indicate that there are different sub- 
ject matters here, but only that development is less dramatic fol- 
lowing birth. 

The next question is, “How 
relate to behavioral phenomena?” 
haviors simply “mature” or come i 


does the developing organism 
Is there evidence that any be- 
nto being without a history of 
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organism-object contacts? Can such actions as walking, trotting, 
running, dancing, and climbing: talking, singing, choral reading, 
shouting, and chanting; fearing dogs, snakes, mice, failure, evil, 
and the unknown be adequately described as the maturing of 
some structure-function mechanism? We think not. Notice that 
in the human even such reflex actions as sex responses cannot be 
treated as the maturation and operation of the reproductive ap- 
paratus. Although fertility and conception must wait upon bio- 
logical development, human sex happenings cannot be understood 
except in terms of the details of the reactional biography. Sex re- 
sponses may occur at any time following birth, and they become 
attached to a multitude of stimuli, but if they do, we may be 
certain that such reactions developed and did not simply “ma- 
ture.” 

Biological structures and physiological functions are best re- 
garded as necessary factors in the more complex organism-object 
interactions. And, certainly, undeveloped organisms are handi- 
capped or prevented from entering into organized and complex 
interactions with things. This by no means ensures that complete 
development of structures determines that behaviors necessarily 
will occur. The distinction between “possibilities for behaviors” 
and “determiners of behaviors” is clearly seen in the case of Isa- 
belle, who did not learn to speak until after 614 years of age, Anna, 
who was deprived of complex behavioral development by virtue 
of living in isolation in an attic for the first several years of her 
life, the chimpanzees reared in darkness, and the children who walk 
on all fours. Yet, all these organisms had mature structures. 

It is asserted that behaviors do not “come into being” through 
maturation. The progressive development of the animal's struc- 
tures work so as to permit more complex adjustments, but, with- 
out the reactional history, without the series of contacts between 
the organism and objects, behavioral events do not evolve. Con- 
sider Metfessel’s ' study of singing in roller canaries. Species songs 
did not “mature.” Birds kept in soundproof cages did not develop 
the species song, but they did modify their singing in the direc- 
tion of whatever tones were introduced into their cages. Thus, 
singing was not inherited. Instead, the life history of these birds 
determined the specific way in which they came to sing. 


1 MetresseL, M. Relationships in heredity and environment in behavior. 
J. Psychol., 1940, 10, 177198. 
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Experimental, field, and clinical observations clearly show 
the relationship between behavior and development. If the or- 
ganism is not sufficiently complete biologically, he is prevented 
from behaving in certain ways. On the other hand, neither do be- 
havioral events occur if the stimulus objects are missing. For ex- 
ample, most infants are not developed sufficiently before the age 
of 1 year to engage in walking actions. But, infants may be well 
beyond the stage of development necessary for walking and still 
go about on all fours or hands and knees until parents force them 
to assume upright postures. In most cases creeping behaviors are 
possible by a chronological age of 6 to 8 months, but some infants 
never creep because of lack of stimulation. They may be denied 
opportunities or confined to a play pen. Quite young children, 
i. e., under 3 years of age, are sufficiently developed biologically 
to permit precisely coordinated manual activities, as illustrated 
by handling hammers, screw drivers, pliers or wrenches, but in- 
dividual differences in such perform 
fact, some adults, lacking 
less effective in manipul 
children. 


ances are extremely great. In 
the necessary reactional biography, are 
ating such objects than are some preschool 


Our own conclusion on the q 
put thus: It is obvious that orga 
completely developed. Until cer 
ment are reached, a particul 


juestion of maturation may be 
anisms, even after birth, are not 
tain stages of structural develop- 
ar organism cannot begin a series of 
contacts with stimulus objects which will enable it to acquire re- 
actions to such objects. However, the mere presence of vocal struc- 
tures will not dispose an organism to speak, and, undoubtedly, 
there are humans with sexual structures who do not necessarily 
perform sexual behavior. Something more is needed—opportuni- 
ties to develop such behavior. For that reason, it is doubtful if 


behavior ever simply unfolds or matures, although not all psychol- 
ogists agree. 
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III. THE CONDITIONING OF THE HUMAN FETUS 
IN UTERO 
N. H. Pronko 


While newly born and even “premature” human infants show 
behavioral development soon after birth, psychologists have been 
ibility of demonstrating behavioral modifica- 


interested in the po 
tion in the human fetus. Recently, Spelt * was able to show experi- 
mentally that human infants can “learn” even while they are in 
the uterus. The essential condition is a definite interaction with 
stimulus objects. This does not mean, of course, that infants come 
into the world with a large repertoire of behavioral acts. The ex- 
tremes to which Spelt went to contrive the situation described 
here indicate what an impoverished behavioral circumstance the 
uterus must be. Obviously, there are no toys, buses, streetcars, sis- 
ters, and parents, but a rather quiet, dark, and uniform set of 
conditions which do not easily stimulate acquisition of behavior. 
This study is important in showing that, ata certain time prior 
to birth, the human infant is sufficiently complete (mature) as a 
biological organism to permit it to participate in events of a be- 
havioral order. 

apparatus. Essentially, Spelt’s setup was a conditioning 
apparatus, The unconditioned stimulus was an oak clapper 5 
inches wide, 221% inches long, and 1 inch thick, which was released 
through an arc of 85 degrees so as to strike the face of the box 
sharply, thus producing a loud noise, and simultaneously closing 
a circuit through a dry cell and signal marker, which was recorded 
on the kymogram. 

The conditioned stimulus was furnished by means of a door- 
bell, the gong of which had been removed and the striker so ad- 
justed as to strike perpendicularly to the surface of any part of 
the abdomen. The instance of application of the conditioned 
stimulus was also recorded on the smoked paper. 

Three pairs of tambours with thin rubber diaphragms were 
fastened next to the mother’s abdomen. A kick of the fetus would 


thus depress the rubber diaphragm and increase the pressure of 


2 SpeELT, D. K. The conditioning of the human fetus in utero. J. exp. 
Psychol., 1948, 38, 338-346. (Reproduced by permission of the author and the 
American Psychological Association.) 
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the air column of the rubber tube joined to it. At the other end of 
the tube, there was another diaphragm with a writing pen resting 
on its surface, so adjusted as to record upon the glazed paper 
the changes in the air column resulting from any feral kick as in- 
dicated in the drawing. A push button in the mother’s hand was 
wired so as to record the instant she could feel a kick of the fetal 
infant. A breathing record of the mother was also secured. A time 
line was recorded simultaneously with the rest. A screen hid the 


experimenter and apparatus from the mother. 
SUBJE 


S AND PROCEDURE. Except for one pregnant and three 
nonpregnant control subjects, the sixteen experimental subjects 
were all patients of an obstetric clinic of an urban hospital. All 
but two were past the seventh month of pregnancy. They were 
not informed that they were to participate in an experiment, but 
were simply told that certain observations would be made of fetal 
movements, providing that they were willing. The only incentive 
was guarantee of free care in the obstetric ward when patients 
came to term, 

In the experimental sessions, 
the manner indicated above, X-ray 
tion, and fetal heart sounds were used to locate the position of 
the fetus. One pair of receiving tambours was then taped to the 
abdomen over the fetal head, another over the fetal arms, and the 
third over the fetal legs. The apparatus was then set in operation. 


RESULTS. In Group I, three subjects were given from 8 to 16 
successive unconditioned stimuli alone 0 


3 to 10 successive conditioned stimuli 
mer elicited fetal response and the! 
tor never elicited the response from 
larly did so. It should be noted that since the mothers were warned 
of the noise of the clapper, very few were startled even on the first 
day. The conditioning series was arranged so that the vibratory 
stimulus (CS) operated for 5 seconds, terminated by the loud 
noise (US). 

One fetus gave evidence 
eighth session (8 to 16 tri 
16 showed the first fetal 


the subjects were prepared in 
data, external manual examina- 


loud noise) followed by 
alone to show that the for- 
atter, not. The doorbell vibra- 
the fetus, but the clapper regu- 


of a conditioned response by the 
als constituting one session). Subject No. 


response to the CS (buzzer) without the 


FIG. 4 Sketch of apparatus arran 


gement for fetal conditioning study. 
(Spelt, D. K., The condit; 


ioning of the human fetus.) 
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accompanying loud noise (US) after only 21 paired ee 
In the sixth session, 7 CR's occurred in succession after 59 5 
forced presentations of the vibratory stimulus. On the next morn- 
ing, 4 more CR's were recorded without any reinforcement. ir 
Another subject showed presence of a fetal conditional ré: 
sponse in the seventh session after 21 paired stimulations. At the 
beginning of the ninth session, 2 CR’s appeared, but when 4 
successive conditioned stimuli no longer gave any response (ex- 
tinction), the session was terminated in order to test for spon- 
taneous recovery. After a 24-hour rest, the subject was given a 
series of conditioned stimuli alone. Out of a total of 11 trials, there 
were 6 clean-cut CR's, and on 2 other trials the mother pressed the 
button to indicate that she felt kicks 
of a fetal kick was obtained. The subject then left the hospital and 
returned again so that work was resumed g weeks later. The con- 
ditioned stimulus was presented alone 12 times in succession and 
elicited 7 responses in the first 9 trials, being ineffective in the last 
3 trials. 
There is evidence here th 
the conditioned response was 
bly lengthy time interval. 
GROUP Ir. 
eighth or ninth 


although no direct record 


at despite the short training period, 
stable enough to survive a considera- 


The subjects of this group were all in the late 
and were given a series of 4 
s (CS) alone in order to deter- 
was effective in eliciting a 
approached greater maturity. 
at none of the vibratory stimuli (unac- 
companied by the loud noise) operated to elicit a fetal response. 


GROUP II. Three nonpregnant subjects also served as con- 
trols to show that the two stimuli in various 


combinations produced no records remotely resembling those that 
demonstrated fetal conditioning. 


GROUP Iy. The two pregn, 
that the response of the fetus t 


This control showed th 


arrangements and 


ant subjects of this group showed 


s to the loud noise does not occur be- 
fore the eighth month, indic 


ating that this Stage of biological 


mple kymogr ph records from 
response to both stimuli, and B, showing response to CS. 


same S. C is a record from a non-pregnant control S. D 
plying CS alone in late pregnancy 
(Spelt, D. K., The conditioning of the 


fetal conditionin, 


g study. A, showing 
obtained from the 
shows result of ap- 
without previous conditioning trials. 
human fetus.) 
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maturity must be reached before the organism can interact with 
5 i objects. 

— By use of a vibratory-tactile stimulus as a con: 
ditioned stimulus and a loud noise as an 5 
Spelt was able to establish a CR (conditioned response) in ie i 
man fetus while it is in the uterus during the last 2 months piton 
to birth. After as few as 15 to 20 paired presentations, it was par 
sible to establish the response to the point where one could ve 
pect a series of 3 or 4 successive responses to the (CS) en 
stimulus alone, but additional practice would give as many as 11 
successive CR’s. Experimental extinction, spontaneous recovery, 
and retention of the conditioned response over a 3-week interval 
show that a more stable response either to the kind of stimuli bee 
ployed here or to other appropriate stimuli is only a function o 

proper experimental conditions. These features and the fact that 
the reactions studied here showed modifiability as a result of chang- 
ing historical conditions place these fet 


al reactions very definitely 
with the class of conditioned responses. 


IV. EXTREME SOCIAL ISOLATION OF A CHILD 


Certain kinds of behavioral acquisition c 


an be prevented effec- 
tively by keeping the org 


anisms from getting into contact with 
stimulus objects, Organism. object interbehavior cannot occur if 
the organism is not given opportunities for contacts with the var- 
ious objects, situations, and happenings that constitute his sur 
roundings. When this psychological and physical deprivation is 
extreme, behavioral evolution is severely limited, as is revealed in 
Davis' s study of extreme isolation in the case of “Anna.” 

Anna, from the age of less than 1 year, was confined for ap- 
proximately 5 years in one room. The child Was resented by her 
mother and received almost no attention during this time. She 
was fed milk, and eventually thin oatmeal, but had never learned 
to eat solid food. As her undernourished condition became severe, 
she became apathetic and was left reclining in a chair, Here she 
was ignored except for feeding. Her contacts with others were 


limited to this feeding by the mother and occasional mistreat- 
—̃ — 
2 Davis, K. Extreme social 


isolation of a child. Amer. J. Sociol. 
554-595. (Reproduced by perm 


+ 1940, 45, 
ission of the author and the publi 


sher.) 
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ment by an older brother. Both children were illegitimate. The 
mother resided with her father and other relatives. The father 
objected to even seeing the second child, hence Anna was kept in 
an out-of-the-way room. The following quotations from the Davis 
study reveal marked improvement in behavioral equipment as 
Anna is provided with increased opportunities for contacts with 
stimuli. 


By the time we arrived on the scene, February 7, Anna had been in 
her new abode, the county home, for only three days. But she was already 
beginning to change. When first brought to the county home, she had 
been completely apathetic—had lain in a limp, supine position, immobile, 
expressionless, indifferent to everything. Her flaccid feet had fallen for- 
ward, making almost a straight line with the skeleton-like legs, indicating 
that the child had long lain on her back to the point of exhaustion and 
atrophy of her foot muscles. She was believed to be deaf and possibly 
blind. Her urine, according to the nurse, had been extremely concentrated 
and her stomach exceedingly bloated. It was thought that she had suffered 
though later medical opinion changed the diag- 
Her blood count had been very low in 


at one time from rickets, 
nosis to simple malnutrition. 
haemoglobin. No sign of disease had been discovered. 

ad slowly toward a loud-ticking clock held 
ear. Other attempts to make her 


Since Anna turned her he 
near her, we concluded that she could h 


Notice sounds, such as clapping hands or speaking to her, elicited no re- 


sponse, yet when the door was opened suddenly, she tended to look in 
that direction. Her feet were sensitive to touch. She exhibited the plantar, 
patellar, and pupillary reflexes. When sitting up, she jounced rhythmi- 
cally up and down on the bed—a recent habit of which she was very fond. 
Though her eyes surveyed the room, especially the ceiling, it was difficult 
to tell if she was looking at anything in particular. She neither smiled nor 
cried in our presence, and the only sound she made—a slight sucking in- 
take of breath with the lips—occurred rarely. She did frown or scowl oc- 
casionally in response to no observable stimulus; otherwise, she remained 
expressionless. 

Next morning the child seemed more alert. She liked food and lay 
on her back to take it. She could not chew or drink from a cup, but had to 
be fed from a bottle or spoon—this in spite of the fact that she could grasp 
and manipulate objects with her hands. Toward numerous toys given her 
by well-wishers all over the country, she showed no reaction, They were 
simply objects to be handled in a distracted manner; there was no element 
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; „ isically restrained, 
of play. She liked to have her hair combed. When physically restraine 
xh 5 i ile exce whe Nc 

she exhibited considerable temper. She did not smile except when con 


356]. 


and did not cry... [pp. 55 


On a subsequent examination, 10 days later, some 5 
of behavioral equipment was apparent. She was more let 
objects and to changes in conditions about her. She poste et 
to these longer, showed more varied facial responses, and hant : 
herself better generally. The doctor claimed that she had a ae 
trick every day.” On the 2-year-level Stanford-Binet test aie 
she showed only very limited responsiveness. Six months after the 
first visit, she showed further improvement physically, was begin 
ning to make vocal noises, and would make walking sacs yas 
if held. Her responsiveness to other persons increased and was 
more definite and discriminating. 


Until removed from the county home on November 11, there wer 


Saad paesa ais ing 
few additional changes. By this time she could barely stand while holding 


to something. When put on a carpet she could scoot, but not crawl. She 


visibly liked people, as manifested by smiling, rough-housing, and hair- 
pulling. But she still was 
practically nothing. 


an unsocialized individual, for she had learned 


If we ask why she had le 


arned so littke—not even to chew or drink 
from a glass—in nine 


months, the answer probably lies in the long pre- 
vious isolation and in the 


conditions at the county home, At the latter 
institution, she we 


as carly deprived of her two little roommates and was 


left alone. In the entire establishment there was only one nurse, who had 


three hundred and twenty-four other inmates to look after. Most of Anna's 


care was turned over to adult inmates, many of whom were mentally de- 


ficient and scarcely able to speak themselves. Part of the time Anna's door 
wa 


as shut. In addition to this continued isol 
stimulus to learning. She was fed, 
to turn a hand in her own beh 
because nobody h 


ation, Anna was given no 
clothed, and cleaned without having 
all. She was never 
ad the time for the tedious task. All benefits were for her 
in the nature of things and therefore not rewards. 
much the same animal-like st 


disciplined or rewarded, 


Thus she remained in 


age, except that she did not have the animal’s 
inherently organized structure, and henc 


€ remained in a more passive, 
inadequate state. 


On our visit of December 6, a surprise aw 
dergone what was for her a remarkable 
learn. Not that she could speak, but sh 


aited us, for Anna had un- 
transformation—she had begun to 


€ could do several things formerly 
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considered impossible. She could descend the stairs (by sitting successively 
on each one), could hold a doughnut in her hand and eat it (munching 
like a normal child), could grasp a glass of tomato juice and drink it by 
herself, could take a step or two while holding to something, and could 


feed herself with a spoon. These accomplishments, small indeed for a child 


nted a transformation explainable, no doubt, by her 


of seven, repr 
transference from the county home to a private family where she was the 
sole object of one woman's assiduous care .. pp. 559-561]. 

Still later, on March 19, 1939, her accomplishments were the follow- 
ing: she was able to walk alone for a few steps without falling; she was 
responsive to verbal commands of her foster-mother, seeming to under- 
stand in a vague sort of way what the latter wanted her to do; she definitely 


recognized the social worker who took her weckly to the doctor and who 


therefore symbolized to her the pleasure of an automobile ride; she ex- 


pressed by anxious bodily movements her desire to go out for a ride; she 
seemed unmistakably to seek and to like attention, though she did not 
sulk when left alone; she was able to push a doll carriage in front of her 
and to show some skill in manipulating it. She was, furthermore, much 
improved physically, being almost fat, with chubby arms and legs and 
having more energy and alertness. On the visit prior to this one, she had 
shown that she could quickly find and eat candy which she saw placed be- 
hind a pillow, could perform a knee-bending exercise, could use ordinary 
Utensils in eating (e.g, could convey liquid to her mouth in a spoon), could 
Manifest a sense of neatness (by putting bread back on a plate after tak- 
ing a bite from it). 

On August 30, 1939, Anna was t 
to a small school for defective children. Observations made at this time 
t girl twenty pounds overweight for her 


aken from the foster-home and moved 


showed her to have become a fa 
age. Yet she could walk better and could almost run. Her toilet habits 


showed that she understood the whole procedure. She manifested an ob- 


vious comprehension of many verb 
Speak .. . [pp. 561-562]. 


al instructions, though she could not 


This study is important in demonstrating what devastating 
effects early and extreme behavioral deprivation may have if con- 
tinued for a period of years. Nevertheless, once opportunity for 
development was provided, acquisition of behavior went forward. 
Obviously, we would not expect the same rate of development in 
Anna, confined in a room for 5 years, as in other children who had 
a 5-year lead building a rich basis for subsequent behavior. 
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V. THE CASE OF ISABELLE + 
Isabelle came to the attention of the authorities at the age 111 
years—the illegitimate child of a mother who, as its vate 
injury to her eye and ears, had been apparently deaf since Sa = 
and so had failed to learn to talk, read, or write. T he mother wn 
completely uneducated and could communicate with the family 
only by means of crude gestures of her own invention. Pe 

During the mother's pregnancy and for 614 years after sa 
belle’s birth, the mute mother and the child were kept locked in 
a room with drawn shades. Lack of hygienic conditions resulted 
in Isabelle’s developing a serious rachitic condition which even- 
tually justified her removal to a hospital for treatment. , 

It was here that she came in contact with Dr. Marie Mason 
of the Ohio State University Speech Clinic, who won the child's 
confidence. At first, Isabelle lacked both speech and language 
comprehension, so that administration of an intelligence test was 


quite futile. From here on the story is told in Dr. Mason's own 
words. 


The general impression was that she was wholly uneducable and that 
any attempt to teach her to speak, after so long a period of silence, would 
meet with failure. In spite of this, I decided to make the attempt on my 
own assumption that Isabelle’s failure to speak was due to the six and a 
half years of isolation with amu 


te and deaf mother; that, in spite of her 
hearing acuity, 


she had either heard speech not at 


all or at such distance 
and with such indistinctness 


as to have established no auditory impres- 
sions of speech or language forms. 


The first import 


avor to teach 
Isabelle to speak was 


ctory method of procedure. 
of expression. In her characteristic descriptive 


ant problem to confront me in my ende 


the choice of some satisfa 
Gesture was her only mode 


motions with which she tried to make clear what she wanted, I noted a 


similarity to the sign language used by deaf children. She seemed to have 
had no acquaintance with simple childhood toys. She was apparently 
utterly unaware of relationships of any kind. When presented with a ball 
for the first time, she held it in the palm of her hand, then reached out and 


stroked my face with it. Such behavior is comparable to that of a child of 
— — 

4 Mason, MARIE K. Learning to speak after six and one half years of 
silence. J. Speech Disorders, 1942, 7, 295-304. (Reproduced by permission of the 
author and the publisher.) 
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months. She made no attempt to squeeze it, throw it, or to bounce it. 
These observations prompted me, therefore, to adopt an educational ap- 
proach combining gesture, facial expression, pantomime, dramatization, 
and imitation. 

Isabelle made her first attempt at vocalization one week after my first 
visit to her. I sat with her at a small table on which I had placed a ball, a 
toy automobile, a horn, and a bell. She seemed interested in each object as 
I presented it, but their spoken symbols seemed to make no impression on 
her. In the form of play, I held up the ball and said, “Ball,” close to her 
car. This seemed a pleasurable sensation, but she gave no response other 
than a smile. Repeating the performance and again saying, “Ball,” I 
placed my ear close to her mouth and in pantomime indicated that I 
wished her to make a vocal response, whereupon she gleefully said, “Buh” 
(ba), ... Her joy in successful performance was similar to that of a baby 
whose first “coo” elicits his parents’ surprise and approval. My praise of 
her attempt immediately prompted her to say “Ah,” in response to my 
word, „Car.“ Thus, Isabelle’s first imitative utterances were made. While 
apparently proud of her first vocal sounds, Isabelle seemed disinclined to 
repeat the attempt on the following day, and it was only after many repeti- 
tions that these two words were correctly spoken and became for her the 
verbal symbols of the objects represented. 

Thus began my laborious task of devising resources to assist her in 
establishing relationships between symbolization and concrete objects. 
Independent word concepts were introduced at first, and Isabelle was 
taught to make individual oral responses. The habit of silence was so in- 
grained that the mere fact that she could speak a word was not a sufficient 
Stimulus to motivate its spontancous and automatic reproduction. 

Simultaneous with her attainment of independent word concepts, 
phrases, and short sentences were used in addressing her, but with no ex- 
pectation of demanding that she reproduce them. Nouns were naturally 
the first concepts introduced. Verbs were represented in the form of action 
and dramatization. This was limited to certain activities because of her 
difficulty in walking as a result of the bowed leg condition and also to the 
Post-operative cast on both legs which held her bedfast from December 13, 


1938 until March 13, 1939- 

Isabelle’s first language concepts were developed exclusively through 
experience with actual objects. Whenever this was impossible, brightly 
colored pictures, sketches, and diagrams of various types were utilized. 
Action games, such as throwing a ball, holding up an object as its name 
Was spoken, were begun as early as November 26, 1938, and similar games 
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involving more complicated dramatic action grew out of tiese as T 5 
vocabulary increased. By December, 1939, Isabelle auer tel in . 
dramatization of many of the nursery rhymes and children S songs in 
volving both the spoken word and pantomimic or imitative Aken, l 
Music was first introduced on December 5. 1938. Hoping 8 Ga 
courage her to use newly acquired word concepts, I used them in little 
home-made songs for which I improvised piano 
records were next introduced 


accompaniment, Victrola 
and Isabelle was taught to clap her hands to 
the music. On February 4, 
the rhythmic tempo of a music al selection, using percussion instruments, 
such as tambourines, bells, 


1939, when the remoy. 
foot activities, skippin 


1939, she had her first experience in beating 


triangles, drums, etc. Soon alter March 13, 
al of the plaster casts allowed free motor leg and 
g. hopping, marching, and dancing were performed 


to music, in order to develop in Isabelle a rhythmic response to motor 
stimuli in preparation for stress and accent in speech and for continuity 
of articulation and modul 


ation in phonation, Isabelle’s love of music was 
further fostered by teaching her to pl 
Other educative m 


kindergarten and first g 
speech vocabul 
numerical 


ay some simple melodies. 
aterials such as those 
rade, were 
ary and to prepare 
accomplishment. Attr: 
the printed name p: 
use of 


used in pre-school classes, 
utilized in order to build up Isabelle's 
her for future reading, writing, and 
active pictures 


to be colored, cut out, and 


asted under it were used as carly as March 9, 1939. The 
a clock, calendars, and 


temporal and spatial rel 
Isabelle's ac 


geographical maps gave Isabelle an idea of 
ations. 

quisition of speech seemed to pass through successive de- 
velopmental changes. While 
the age of six and a h 
years, it is 
rapidly. .. 


it is true that her earliest vocal utter 
alf were those of a child of a year and a half or two 
also true that she passed through each successive stage more 


aces at 


Summarizing the twe 


tic development, we find that she h 
word to full length sentences, intelligent questioning, recitation of nursery 
rhymes, story-telling, and songs. She h. 

words and sentences: she 


nty-two months of Isabelle’s speech and linguis- 


as progressed from her first spoken 


as a reading readiness vocabulary of 
counts to a hundred: identifies coins; recognizes 


and performs 
a well-defined sense of form in 
and discrimination in cra 


their numerical values: arithmetical computations to ten. 
She has manuscript writing and evidences 
yon work and painting. 
She is aggressive, often to the 

conditions she show. 


taste 


point of stubborn ness; 
S$ extreme negativism. 
humor and is an inveterate tease; 


under certain 
She has an excellent sense of 
she is given to temporization which she 


The Reactional Biography 73 
utilizes to delay an undesirable task, to divert attention from her mistakes 
or lack of knowledge, or to enjoy in others the exasperation which her 
actions provoke. 

She is highly imaginative and has an acute sense of the dramatic. She 
is very aflectionate and lovable. Her first unsocial behavior which betrayed 
itself in antagonistic and often animalistic reaction, in the richness of her 
newly-acquired experiences. has changed to one capable of making ad- 
justments in social situations. 

Here is a little girl now eight years old, who, in a period of less than 
two years, has made striking social adjustments to a living and hearing 
world after six years in a world of silence, fear, and isolation; a child, who 
can communicate with others in speech after six and a half years of primi- 
live gesturing to a mute and deaf mother; a child who at six and a half 
years, bearing the semblance of a mental defective, after two years of 
changed environment, enriched experience, unremitting instruction, im- 
proved physical condition and appearance, is at eight years considered a 
child of normal intelligence. 

The factors of major importance which have been instrumental in 
effecting this change are: medical therapy, administered by the ortho- 
pedic surgeon, Dr. Harlan Wilson, and the staff of physicians and nurses 
of Children’s Hospital; enriched environment which, under the capable 
hands of Miss Eva Jansen, Superintendent of the Hospital, and her corps 
of attendants, unfolded to this child a new world of joyous and fruitful 
living, social adjustments to changed conditions, and a new experience in 
community life; education, directed by the author with the assistance of 
a group of fifteen student teachers in training. 

The long route by which this goal has been reached and the arduous 
task of selecting the proper educational techniques to bring about this 
change, together with the infinite patience and perseverance in overcom- 
ing the many obstacles which impeded the progress, have been but briefly 
suggested in this short article. A future and complete report could draw 
upon the wealth of data accumulated during this two-year educative 
period. 

Speech has come to Isabelle. To what extent, if any, will her future 
adjustments in a speaking world be jeopardized by the years of isolation 
which delayed her acquisition of speech and language concepts? Who can 


say [pp. 299-304]? 


We wish to stress one point in the case of Isabelle. Singing, 
reciting poems, and talking did not “mature” during her 61% 
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years of silence. Her structures were ready for use in such ways: na 
until a definite set of conditions was brought about for deve ra 
ing such reactions, they did not occur. Organs are not anne 
Factors of the reactional biography are indispensable to acquisi 
tion of behavior. 


VI. FACTORS INFLUENCING SEXUAL BEHAVIOR 
IN THE HUMAN ORGANISM 


In the initial report of their extensive interview study of sexual 
activity in humans, Kinsey, Pomeroy, and Martin * present statis- 
tically treated case-history data on 5,300 white males. A variety of 
factors was found to influence sexual activity Perhaps as clear as 
any other finding is the fact that sexual behavior cannot be under- 
stood clearly apart from the influence of a variety of nonorganic 
variables. Among these factors, each of which was found to have 


a greater or lesser influence upon actual frequency and manne 
of sexual activity, 


were the following: race and cultural se ape 
marital status, educational level, occupational class, occupation = 
parent, rural-urban background, religious affiliation, degree o 
religious adherence, and geographical origin. 


The sexual behavior of the human animal is the outcome of its 
morphologic and physiologic organization, of the conditioning Watch ie 
experience has brought it, and of all the forces which exist in its living 
and non-living environment. In terms of 


academic disciplines, there are 
biologic, psy 


chologic, and sociologic factors involved; but all of these 
operate simultaneously, and the end product is a single, unified, pher 
nomenon which is not merely biologic, psychologic, or sociologic in 
nature, Nevertheless, the import: 


ance of each group of factors can never 
be ignored. 


Without its physical body and its physiologic capacities, there would 
be no animal to act. The individual's sexual beh 
predestined by its morphologic structure. 
hormones, 


avior is, to a degree, 
its metabolic capacities, its 
and all of the other characters which it has inherited or which 


have been built into it by the physical environment in which it has de- 
— ä — 


5 Kinsey, A. C., Pomeroy, W. B., & Martin, C. E. Sexual behavior in the 
human male. Philadelphia: Saunders, 1948. Pp. 804. (Reproduced by permis- 
sion of the authors and the publisher.) 
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veloped. Two of the most important of these distinctively biologic forces, 
age and the age at onset of adolescence, have been examined in the earlier 
chapters of the present volume. 

But through all of the previous chapters, constant consideration has 
been given to the significance of the psychologic factors which affect sexual 
behavior, and it should be apparent by now that the experience, the con- 
formance or non-conformance of that experience, with the individual's 
personality, attitudes, and rational thinking, and a great variety of other 
factors make the psychologic bases of behavior even more important than 
the biologic heritage and acquirements. 
that psychologic processes depend, to a con- 
in which external forces impinge upon 


It is evident, however, 
siderable degree, upon the way 
the animal. For a creature with as highly organized a central nervous sys- 
tem as is found in the human animal, the most important external force 


is the social environment in which it lives. In the human species, the en- 


vironment consists of one’s family, his close friends, his neighbors, his 


business associates, and his mere acquaintances. It also includes the thou- 


sands of other persons whom he has never seen but whose attitudes, habits, 


expressed opinion, and overt activities constitute the culture in which he 
moves and lives. These are the social forces which contribute to the in- 
dividual’s behavior. There is, of course, no part of the individual himself 
ay that morphologic, physiologic, 


and localized in an organism. 


which is social in nature, in quite the w 
or psychologic capacities may be identified 
Occasionally social forces provide physical restraints on individuals, or 
facilitate their physical activities; but more often they operate only as they 


affect the individual psychologically . . . [pp. 327-328]. 


VII. AN EXPERIMENT TO COMPARE THE RE- 
ACTIONAL DEVELOPMENT OF AN APE AND A CHILD 


N. H. Pronko 


Because their subjects are human beings, psychologists are not 
so free to experiment as are other scientists. Otherwise, the 
hypothesis of the reactional biography could be very easily put 
to experimental test. One could then take a human infant at birth, 
rear it under conditions of almost absolute lack of stimulation, 
and demonstrate the resulting product as an idiot. Better still, 
one could take identical twins, rear one to be a genius, and keep 
the other at a near zero level of behavioral development. But such 
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an experiment would be scandalous and ae and, therefore, 
impossible. The answer must come from een — 
Kellogg ° decided to ask the question contrariwise. aking m 
attempting to find out what the result would be if a human po 
mal were reared under nonhuman conditions, he decided to take 
an infrahuman animal and rear it under the same human circum- 
stances as those surrounding a typical human infant. ; 
Of course, there have been observations of “cupboard chil- 
dren” and “feral children” reported elsewhere in this book which 
do throw light on this subject, but only as “nature's experiments 
and not as planned investigations. . 
As one of his subjects, Kellogg selected a young female chim- 
panzee named Gua from the colony of the Anthropoid Experi- 
ment Station of Yale University at Orange Park, Florida. The 
animal was separated from her mother at the age of 714 months 


and taken into the Kellogg home to be reared with the other sub- 


ject, their own son, Donald, who was then 10 months of age. 
Ideally, the chimp should have been separated from her mother 
at birth and brought together with the human child, also at the 
point of birth, but such conditions are difficult to arrange. Under 
the circumstances, each of the 
tional biography prior to the 

At any rate, 


subjects had a considerable reac- 
beginning of the experiment. 

the two subjects lived together under the same 
roof as companions and playmates for a period of 9 months. Dur- 
ing this period their surroundings and treatment were as nearly 
alike as it was humanly possible to make them. This means that 
for no part of the day or night was the chimp caged or treated as 
a zoo animal. Both subjects were petted, scolded, and corrected 
as children in families have been down through the ages. Nor 
were they drilled as animal trainers “train” their subjects to E 
form a certain routine. On the contrary, behavioral opportunities 
for both were casual or “natural,” such as might exist for brother 
and sister in a normal family even to the point where each had his 
own crib, high chair, walking chair, bib, and the like. 

SOME RESULTS OF THE EXPERIMENT, 
subjects were members of with differences in 
anatomic structures, relative proportions, rate of growth, and so 
— — 


6 KELLOGG, XV. N. & KELI occ, L. X. The ape and the child. New York: 
McGraw-Hill, 1933. Pp. 341. (Reproduced by permission of the author 
publisher.) 


It is obvious that the 
different species, 


and the 
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“teaching an animal to eat with a 


If one were assigned the task of 
that it would make little difference whether one 


Both learned to perform this reaction, 
erably in advance in the rate at which she learned to 
(Kellogg, W. N., & Kellogg, L. A., The ape and the 


FIG. 6 
spoon,” this picture shows 
selected a human child or a young ape- 
the ape being consid 
perform this behavior. 
child.) 
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on. Clearly, such differences permit or prevent acquisition of 
different behaviors in the two animals. On the other hand, in such 
cases as walking, even such unfavorable anatomic conditions as 
existed in the case of the chimp were surmounted, for although 
Gua found it convenient to use her unusually long arms as “lean- 
ers” in her locomotion, she eventually achieved a bipedal form of 
walking as the result of holding on to the experimenter's trousers 
during her learning period. 

MANUAL COORDINATION. Handedness tests showed that the 
total number of reaches made by the two subjects was equal for 
the right as compared with the left hand. In manual dexterity, Gua 
suffered anatomic disadvantages in that the joints of her fingers 
and hands prevented the range of movements permitted the hu- 
man child so that the former often resorted to seizing small ob- 
jects with her lips. However, in tests of coordinated arm move- 
ments, Gua compared favorably with the human subject. In fact, 
upon the first application of the “cap-on-head” test, Gua did prac- 
tically everything that Donald did by the time he was 1814 months 


io removing the cap in less than 2 seconds with either or both 
hands. 


WALKING AND CLIMBING. In comparison with the child, the 


chimpanzee, although quite wobbly, was advanced in locomotion 
from the very start of the experiment. However, she showed such 
rapid improvement that she could outrun Donald. More impor- 
tant, she learned to stand and walk with more erect posture than 
that characteristic of chimps whose anatomy causes them to bend 
forward at the hips to an angle of 30 or 40 degrees and to support 
themselves by placing their hands on the ground. 

As might be predicted from a knowledge of comparative 
anatomy, the chimpanzee excelled the human subject in develop- 
ing climbing behavior. Powerful musculature of arms and shoul- 
ders facilitated the ape’s superior performance. Indeed, with Gua's 
stimulating example, Donald soon built up climbing behavior 
superior in quality to that found in children of his own age group. 
It should be pointed out that, in walking upstairs, the chimp also 
outstripped Donald, but her most outstanding feat was in chin- 
ning herself up to her customary place in the family perambulator 


in preparation for a ride while Donald stood helplessly by until 
lifted into his place. 


PLAY. Playful activity of a distinctly human sort was just as 
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basic to the ape as to the child, and both played almost continually 
alone, with each other, or with elders. After a few months of hu- 
man companionship, the two subjects of the experiment had such 
an interest in playing together that one of them could not be in- 
duced to eat a meal if the other should be playing at the time. 


Here are listed other forms of play which Gua built up as the 


result of her human surroundings and which she could never have 
built up in the “normal” ape environment of the jungle and zoo. 


examining, throwing and chewing ther 
Operative play behi 


Both subjects reacted similarly to play with blocks, manipulating, 
Other more complex forms of co- 


vior were also acquired by the subjects during the course 


of the experiment. (Kellogg, W. N., & Kellogg, L. A., The ape and the child.) 


1. 


Dropping objecis from the high chair to the floor in the 
traditional manner of human babies. 

Playing with her feet and examining them while lying on 
her back or swinging or kicking them against the rungs of 
a chair while sitting in it. 

Draping or wrapping herself in various articles of clothing 
and trailing them behind her. 

Hanging from doors as she pushed them to and fro or rock- 
ing in a rocking chair or baby rocker. 

Pushing the perambulator or walker back and forth. 
Making marks in the fogged portion of windows upon 
which the moisture of her breath had condensed. 
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A 


Picking up sand and letting it run through her fingers, 17 
ing off what might adhere to her palm with the upset : ie 
fingers of the opposite hand. Digging holes in the sang : 
8. Playing a game resembling tag in which she would pe 
some plaything of Donald's, running ahead of him far 
enough to invite him to pursue her. 
g. Developing a social form of peekaboo. 1 
10. Cooperating with Donald in a game of ball by rolling it bac 
and forth. i 
11. Imitating Donald as when the latter would drum ona radio 
bench to produce a noise, or opening and closing cabinet 
doors, or “brushing” her hair with a hairbrush. ; 
SOCIAL AND AFFECTIONATE BEHAVIOR. The early and intimate 
contact of the ape and the child might be expected to provide op- 
portunities for development of affectionate reactions between 
them. As a matter of fact, in this respect, the situation was not dit- 
ferent from that of most human families. Even after only 3 months 
residence together, Donald would often cry when Gua screamed. 
Later, if Gua were required to stay in her chair as punishment, 
Donald came to her, reached up, and embraced her, while Gua 
would put her head on his shoulder and hug him with one ot 
both hands. : 
Later, Donald would go to Gua as soon as he was dressed in 
the morning and hug her. On her part, Gua soon adopted a pro- 
tective attitude toward her human companion, especially if they 
were out of doors. If he cried while being carried by someone, she 
would attack the latter. When Donald and she walked together, 
they constantly held each other's hand. 
With other children, Gua was somewhat reserved, although 
she entered freely into social intercourse with a little girl of 3% 


years, sitting with her, holding hands, and engaging in other play 
even upon first acquaintance. Toward older and bigger children 
who pointed at her and gigeled, she became hostile and would 
pour out doglike barks at them, often slapping them on the shins. 
Adults had a difficult time being accepted, except, of course the 
experimenters. She developed an extreme emotional dependence 
toward the male experimenter, running to him in every emer- 
gency, and was quite uncomfortable out of his sight. 

LEARNING. Under the casual learning opportunities pro- 
vided in the home, the chimp learned a considerable repertoire 
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FG. 8 Shown here are the common affectionate responses built up mutually 
by the two subjects of the experiment. When Gua was punished, Donald 
would run up and hug her and she would do likewise. Gua even adopted a 
protective attitude toward her human companion attacking anyone threaten- 
ing him. (Kellogg, W. N., & Kellogg. I. A.. The ape and the child.) 
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of humanlike reactions. Among other things, she learned to wear 
diapers (see Fig. 10 for bladder-training curve) and shoes ane oc- 
casionally a romper suit. She soon mastered the operation ofa 
swinging door and could unlatch other doors as well as manipulate 
light switches. Both subjects learned to use implements, and al- 
though many human children cannot eat with a spoon before the 


FIG. 9 Emotional dependence and a “need” for security are indicated here. 
The picture on the left Was taken two days after Gua’ aration from her 
mother, the other one week later. The ape showed a great “emotional depend- 
ence” upon the experimenter and ran into his arms when there was any sort of 
trouble. (Kellogg. W. N., & Kellogg, L. A., The ape and the child.) 


eighteenth month (even with some spilling of food) Gua had made 
considerable progress before the thirteenth month, and was eat- 
ing alone and quite well some weeks later. In this respect, she 
showed superior performance over Donald. 
INTELLIGENT BEHAVIOR. As one basis for 
two subjects in their more com 
were administered 


comparison of the 
plex behavioral acquisitions, they 


a form of intelligence test known as the Gesell 
Tests for Preschool Children. The graph shows the number of test 
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items passed by both subjects during the series of monthly testings. 
In general, where one might excel, the other fell down, and vice 
versa. Where Gua lacked human structures, as for lifting move- 
ments, she was at a serious disadvantage in comparison with Don- 
ald. In general, however, the human child surpassed Gua, al- 
though the experimenters draw no general conclusion regarding 
the relative performance of other chimps and humans. 


14 
13 
12 
li CHILD +=- 
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ERRORS PER DAY 
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FIG. 10 Curves showing the manner in which the ape and the child learned 
to inhibit bladder voidings. Progress of training in units of 13 days is shown 
along the base line while the average number of errors per day is represented 
along the vertical line. Voiding while subject was not on nursery chair or 
toilet constituted an error. During the latter half of the period both subjects 
Were about equal in the superiority of their performance, although in the 
case of the child there were more bed-wetting errors than in Gua's case. 
(Kellogg, W. N., & Kellogg, L. A., The ape and the child.) 


LANGUAGE REACTIONS. Although the experiment was not 
continued for an extended period of time, nevertheless interest- 
ing observations were made both of the language usage and com- 
prehension of the subjects. Donald showed superior acquisition 
of articulate sounds, although Gua did develop vocalizations 
which conveyed specific meanings. 

As for comprehension language, the ape was considerably 
Superior to the child in responding to human words in the first 
few months. Even in the fifth month, she surpassed Donald with 
a comprehension vocabulary of 21 words as compared with his 
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score of 20. With a sudden development of locomotion, however 
Donald soon took the lead so that the final sada elie e ini 
was 107 for Donald and 95 for Gua. Finally. both ee 8 
appropriately to pictures, both in picture hooks and © inik el 
gence-Lest items on the Gesell test. One of the intelligence-test pe 

formances is to point out objects represented on a card. . 17 
months, Donald reacted appropriately to the command “Show 
me the bow-wow,” but he did not pick out either the shoe or any 
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SUCCESSIVE MONTHLY TESTINGS 
Fic. 11 The relative performance 


of ape and child on an intelligence test 
is shown in the total numly 


er of items passed on the Gesell Tests for e 
Children during each of the nine months of the experimental period. Al- 
though the child shows a slight advantage over the ape, nevertheless the ai 
does give evidence of remarkable progress in intelligence development. (Kel- 
logg, W. N., & Kellogg, I. A., The ape and the child.) 


other objects. However, at 15 

both the dog and the shoe, 
IMPLICATIONS OF 

opinion 


months, Gua correctly pointed out 


IHE APE AND CHILD EXPERIMENT. In our 
che significance of the experiment described above may 
be put as follows. We start with animals who are members of dif- 


ferent species. As such, they do not possess the same structures. 
Since they are different, we should not expect to rear them so that 
they are behaviorally alike. It is not possible to make an ape into 
a human, and vice-versa, i.e., not in every behavioral detail. 

The only legitimate question would appear to be: What hap- 
pens behaviorally to these different animals when they are sub- 
jected to similar conditions of reactional biography. One of the 
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FG. 12 Both subjects get a “pass” on the Gesell (Intelligence) Test for Pre- 
School Children which requires a scribble going in two different directions. 


Note that for scribbling the ape has a distinct disadvantage in its clumsy hand 
: W. J., & Kellogg, L. X., 


structure, yet surmounts this difficulty, (Kellogg, 
The ape and the child.) 
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outstanding results points to the behavioral factors of advantage 
or disadvantage given or withheld by the anatomic make-ups of 
the two subjects. The ape walks earlier and climbs better than the 
human, while the latter can seize objects with pincerlike move- 
ments of index finger and thumb, hence his superiority on intel- 
ligence-test items demanding such movements. 

Perhaps more important is the finding that, despite their 
membership in different species, nevertheless they learn to react 
similarly when given similar opportunities. Thus, although, zoo 
or jungle apes do not learn to walk on twos, Gua did because she 
had human surroundings of the sort that also stimulated Donald 
to build up such locomotion. Only in the human surroundings 
under which Gua actually developed could she have learned to 
play tag, peekaboo, ball, and other cooperative human games. Nor 
does one find sympathetic and affectionate responses of the sort 
here described occurring in apes developing in nonhuman cir- 
cumstances, yet it is correct to say that Gua developed distinctly 
human “needs” of “security” and “affection.” Furthermore, wear— 
ing shoes and learning to keep diapers dry are barred to chimps 
raised in nature, as are eating human food with human utensils. 
And lastly, Gua would never in the jungle have learned to scrib- 
ble with a pencil, or to point out objects in pictures when she was 
referred to them with noises that constitute human language. But, 
for that matter, would the child have performed all the things he 
learned to do had he been reared in a jungle environment? This 
is the most provocative question raised by this experiment. In 
other words, is not the “human nature” of human animals con- 
ferred upon them exclusively by their residence among humans? 
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BIOLOGICAL CHARACTERISTICS 


OF THE ORGANISM AND EARLY ACQUISITION OF BEHAVIOR 


I. INTRODUCTION 
N. H. Pronko 


The infant at birth is essentially nothing more than a biological 
organism. With the exception of possible reflex conditioning in 
the uterus, behavioral events do not take place prior to birth. This 
means that behaviors evolve during the course of the postnatal 
life of the individual. Since that is the case, the period immediately 
following birth is a time of transition. The newborn infant begins 
to get into contact with the many objects around him, and hap- 
penings that have the distinctly psychological characteristics of 
differentiation, integration, variability, modifiability, delayabil- 
ity, and inhibition develop. That is to say, such action as dis- 
criminating milk bottles from rattles and the crib begins to develop 
soon. Reaching for a milk bottle is attempted first one way, then 
another, and so on until the act is accomplished. Likes and dislikes 
develop so that the cod-liver oil, which at first may be poured 
“down the hatch” with no more difficulty than milk, is later dis- 
criminated and rejected. Gradually, toilet habits are evolved that 
may permit delay and inhibition. By this stage, the infant is well 
launched on his psychological career, but not without a complex 
and very gradual evolution. The beginnings of that career are 
much simpler. 

In the absence of behavioral happenings, reflex actions are 
prominent features of infant activity. Although essentially physio- 
logical at birth, these reflexes undergo modification and condition- 
ing, as some of the following selections illustrate. Thus, they even- 
tuate in performances that are distinctly psychological. 
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Random-movement action also characterizes the new born 
child and it is from these activities that many complex behaviors 
evolve by slow degrees. This period is highlighted by the progres- 
sive development of discriminations of objects and their qualities, 
such as sizes, weights, colors, temperatures, tastes, odors, and so on. 
The materials in this chapter illustrate the development of such 
fundamental forms of behavior as reflex actions, random move. 
ments, and more complex interactions in che earliest portion of 
the organism's life history. 


II. THE ELABORATION OF THE ORGANISM 


The infant does not come into being at once. In fact, it is only 
through a long series of events that the union of the sperm and 
egg cell culminates in an organism capable of independent ex- 
istence. It attains this terminal status alter approximately g months 
of embryologic evolution during which the egg cell, fertilized at 
conception, increases in size and complexity. Gradually, structures 
and functions are elaborated, these are integrated into systems, 
and the systems themselves are eventually coordinated into a 
functional unit, the organism. The final upshot is a level of or- 
ganization permitting ingestion and digestion of food, circula- 
tion, respiration, and other activities of living on a relatively in- 
dependent basis. 

A premature birth occurring before this organismic stage 
has been attained means inability to carry on independent ex- 


istence and, therefore, death. However, a 


degree of organization 
sufficient to ensure 


a separate existence may be attained even within 


28 weeks after conception. It is from an extensive observational 


and cinematographic study that Dr. Gesell! of Yale University has 
uncovered interesting stages of the development of the human 
animal. This study involved a series of eighty observations of 
“incubator” and “full-term” babies. The following “snapshot” 
descriptions at various stages of embryologic evolution are quoted 
from Dr. Gesell’s book. The alert student will note the unfolding 
of simple acts that form the foundation for ! 


1 GESELL, A. The embryology of behavior. New York: H 
(Reproduced by permission of the author and the 


ater psychological 


arper, 1945. Pp. 289. 
publisher.) 
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responses and which will become definitely incorporated into 
genuine behavioral events. 

Biologists use conception, the time of origin of the living or- 
ganism, as a convenient reference point from which to calculate 
subsequent stages. Thus, the first 2 weeks following conception 
are called the “germinal period,” from the second to the eighth 
week, the “embryonic period,” and the eighth week to the fortieth 
week, the “fetal period.” The term “neonate” designates the new- 
born child during its first 2 weeks following birth, after which 
he enters infancy which lasts until he is about 2 years of age. 


THE FETAL PERIOD. The fetal period is a period of preparation. The 
first eight weeks of his embryology are given over to the formation of the 
constituent organs of the future infant. During the twenty weeks which 
follow, these organs acquire their specific functions and are consolidated 


into a total pattern. Nature adds one finishing touch to another; the nos- 
trils reopen; the eyes are unsealed; the anal plate becomes perforate; a 
sucking fat pad for each cheek is laid down to cushion the buccinator 
muscles; the epidermis is cornified; the skin becomes a true integument 
providing both protection and communication. These are final improve- 
ments for the impending crisis of birth. Every organ system is essential to 
meet the test of that crisis, but the autonomic-somatic nervous system is 
supreme. It is the over-all integrator which before and after birth finally 
determines whether the organism will live and breathe and have its being. 

THE FOURTH DAY. In the chick, as in man, the heart begins to beat 
very carly—only 30 hours after incubation. It develops, as in man, from 
from which the ventricles, the auricles, and the sinus dif- 


a single tube 
but in sequence. The several regions of the 


ferentiate, not simultancously 
heart begin to beat in the same sequence in which they are formed. The 


timing and rhythms of the beat change with the developmental sequences. 
sive changes are cl early reflected in electrocardiograms— 


These progr 
ng the fourth day of incubation the electro- 


Serial studies show that durit 
a pattern which is strikingly like that of the adult. 


cardiogram settles into 
t, because at this stage of development no nerve 


This is a remarkable fi 
control has yet been established over the heart [sic] [pp- 37-39] 

THE sEcoND MONTH. 1. Muscular Development—Muscles ... are 
peculiarly sensitive to environing influences. They tend to twitch at an 
carly stage of their embryonic development when the ions in the sur- 


rounding medium are unbalanced. They may contract feebly and inter- 
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mittently, without the stimulus of nervous impulses [sic.!]. In the heart, 
as we shall see, this contraction becomes a peristaltic sweep and settles into 
a rhythmic beat before nerve connections are established. Smooth e 
of intestine, stomach, and blood vessels are capable of similar myogenic 
activity (p. 30]. 

2. Postural Reactions Equilibrium ... is not a general ability 
which is mastered once and for all. It always functions in relation to the 
motor system which is operative at the time. In the post-natal period, 
specific equilibrium patterns must be acquired for the maintenance of 
head station, sitting posture, standing, and walking. The human infant 
does not balance himself independently on his two feet until he is about 
56 weeks of age. The equilibrium of the embryo has a different economy, 
but in part it depends upon the same mechanisms which will be used by 
the infant in the assumption of the upright posture. Man begins his life- 
long contest with gravity even before he is born, All told, it takes about a 
hundred weeks before he stands and walks erect. Most of the basic organi- 


zation of this distinctly human posture is laid down during the fetal 
period Ip. 32]. 
THE FETUS AT 12-16 WE 


Twelve lunar months hence, at the post- 
fetal age of 20 weeks, he will rotate his head repeatedly and avidly, 
through an arc of 180 degrees. This pattern comes to a peak of intensity 
at that age. But it is anticipated and to a modest degree actually fabricated 
in the fourth fetal month. 

This month is in many respects the most remarkable in the embry- 
ology of behavior; because the fetus exhibits (even though he does not yet 


command) an extremely varied repertoire of elementary movement pat- 
terns. Almost his entire skin is sensitive to stimulation. Crude generalized 
responses give way to specific reactions. Arms and legs show more motility 
at every joint and make excursions into new sectors of space. Within the 
confines of the amniotic sac, these movements are probably mild, and vary 
from episodic twitches to va 


ariably prolonged tonic contractions which wax 
and then wane into nothingness. Their vigor and incidence must also vary 
with constitutional and with Passing biochemical conditions. As in all 
growth patterning, the primary impulses come from within. 


The daily course of these natural activities is not conspicuously 


ordered by rhythms of work and rest. It must depend rather on the mean- 
dering distribution of the metabolic foci of growth. Accordingly, now the 
head and mouth, now the feet, now the hands, emerge into action, some- 
what as ripples rise here and there upon a placid surface. Reactions seem- 
ingly detached are nevertheless patterned and all have their morphoge- 
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netic determination in a unitary growth plan. So this fetus in the course 
of a day or fortnight (between 14 and 16 weeks) would display a chang- 
ing succession of patterns with successive intervals of quiescence. 

He moves his upper lip. When a little more mature, he moves his 
lower lip. Later he moves both lips in unison. Still later he opens and 
closes his mouth. He swallows with closed mouth, but at times he also 
swallows amniotic fluid. His tongue moves, or he moves his tongue. (We 
have no semantics to take care of this distinction.) He may also rotate his 
head in association with the “oral reflex”; for complex patterns of feed- 
ing behavior are in the making. Peristaltic waves sweep over his lengthen- 
ing digestive tube [pp. 68-69]. 

Arms and legs occasionally move in diagonal alternation in a manner 
which suggests locomotion, whether aquatic or terrestrial—small move- 
ments which may, however, displace the position of the fetus. But human 
arms and hands are ultimately meant for manipulation as well as locomo- 
tion and the fetus accordingly foreshadows long in advance the patterns of 
a higher order. He elevates the upper arms, he extends his drooping 
hands. Elbows formerly fixed are mobile. He deploys his hands in the 
median plane; sometimes they almost touch the mouth. His movements 
are less stilted than they were in the previous month, when his palms as- 
sumed a stiff pat-a-cake attitude or were retracted far apart. He now ro- 
tates his forearm medially. He opens and closes his hands. He moves his 
thumb independently, or curls it fistlike under the conjoint digits, a token 
of late opposability. 

We do not suppose that these movements are executed with decision; 
but it has been demonstrated that they are part of the behavior equipment 
of the fetus at this stage, and like other growing functions they soon ex- 
press themselves in natural self-activity. Such activity, with its varying 
emphasis and intensities, is a normal accompaniment of the growth 
process. Structures are being laid down which will again come to expres- 
sion in a different context at a later stage of maturity. Some of the activi- 


ties, however, may have a retrospective significance. The foot, for example, 


is especially nimble. It dorsiflexes at the angle, with exaggerated dorsi- 
flexion of the great toe and fanning of the other toes. The deviation and 
excess mobility of the great toe, the orientation of the soles toward the 
Sagittal plane, and some of the leg-foot patterns hark back to quadru- 
manual ancestory and arboreal brachiation. But basically, the behavior of 
the fetus even at this age harks forward. The developmental tide is flow- 
ing into the future [pp. 69-79]- 

DEVELOPMENT AT 16-20 WEEKS. The mother experiences this quick- 
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ening at first as an almost imperceptible fluttering. The onset of motion is 
gentle; the occurrences are few, perhaps only one or two a day in the be- 
ginning. The amount and intensity of the activity tend to increase steadily 
during the last half of gestation, and 


some instances, they become ex- 
tremely vigorous. Toward the end of pregnancy, over 200 movements may 
be experienced in a single day. 

There are many movements, however, which are too small to be ex- 
perienced as quickening. As early as the 12th week, the eyeballs have be- 
gun to move, and somewhat later the fused eyelids blinked, the corruga- 
tors of the brow contracted, and the upper lip drew up in a snecr-like 
manner. Such movements and concealed movements of tongue, pharynx, 
and larynx doubtless occur in increasing abundance during the fourth 
fetal month [p. 70]. 

BREATHING RESPONSES. To what extent the human fetus executes 
respiratory movements while in utero is not precisely known. Atmospheric 
respiration being an impossibility, does he none the less prepare for 
breathing by a kind of fore-exercise? Use is not a necessary stimulus to 
growth; it may, how 


ver, play a role in the carly establishment of func- 
tion. As early as 1888, Ahlfeld described a slight, rhythmic rising, and fall- 


ing of the maternal abdominal wall toward the end of pregnancy. The 
movements occurred in short runs, interrupted by quiescence 


at a rate of 
from 60 to 80 per minute. Objective records show that these prenatal 
movements bear a close resemblance in rate and depth to the respiratory 


movements of a five-day-old infant. Some of them even show a Cheyne- 
Stokes type of respiration. 


Strictly speaking, the prenatal movements should be called prere- 
spiratory rather than respiratory, because they have no direct relation to 
oxygen consumption. In fact, they aspirate fluid rather than air into the 
air aes: If the amniotic fluid is contaminated, this may produce an in- 
trauterine pneumonia. On the other h 


and, a sterile fluid may serve a 
beneficial function by bringing 


about dilatation of the alveoli and facili- 
tating the growth of their pavement epithelium [p. 80]. 


THE FETAL-INFANT. The fetal age of 28 weeks approximately demar- 


cates the zone between viability and non-viability. The fetal-infant at this 
stage weighs only about two pounds. He is so diminutive that he can be 


held in the palm of the adult hand. When so held, he feels very much like 


a loosely articulated manikin. The head is so flaccidly attached to neck 
and shoulders that it scarcely seems part of a single anatomy. Arms and 


legs, too, are flaccid, but they seem a little more definitely joined to the 
torso [p. 108]. 
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The eyeballs move conjointly both laterally and vertically, But posi- 
live visual responses are scanty or quite absent. The fetal-infant will, how- 
ever, make mild avoidance responses to a bright light, frowning, and 
flinching slightly. Even this response, however, soon peters out and 
diminishes to a tired blink, or the eyes simply remain closed Ip. 112]. 

‘The reaction to sound, when a small hand bell is tinkled near the ear 
is similar. There may be a slight frown, a “squinch” with a blink, followed 
by a short wave of activity which soon subsides. On repeated stimulation, 
the fetal-infant rapidly becomes impervious to sound. Inaction again 
supervenes. It is as though the action system were a toy with a weak spring 
which readily runs down. A mild jolt of the table on which the fetal- 
infant lies may also produce a small wave of activity which presently sinks 
into a drowsy quiescence [p. 112]. 

Tone is minimal; it is prevailingly limp and flaccid. But relaxation 
is not always bilaterally equal. When the palm of the hand is stimulated 
by insertion of the observer's finger, a barely perceptible grasp is evoked, 
stronger in the occipital than in the face hand. 

Such tonal differences are highly characteristic of the early stage of 
ral body tone is not firmly consolidated. It never 
above this level it rises and falls 


fetal-infancy. The gene 
sinks beneath a low limiting level, but 


and shifts, producing the phenomenon of meandering tonus. As tonus 
tires, it wanders from one region to another, not in a whimsical manner, 


but electing those regions where neuromotor functions are nascent. This 


is a lawful organizing process. Although the organism seems to react in a 


somewhat mosaic manner, it is still consolidating its growth gains as a 
unit [p. 118}. 

AT 32-36 WE 
tions are more positive and sust 
aves, rather than in small localized ripples. ‘The 


ks. His behavior, likewise, has more body. His reac- 


ained. His gross postural activity comes in 
definite and configured w: 
basic level of muscle tonus has risen from a minimal to a moderate level 
and is less fluctuant than in the e 
t limited emergencies. The capacity to 


arly stage. General tonus increases on 


manipulation, and rises to mec 
respond tonically gives added substance to the behavior. This increment 
of robustness is very important from a developmental standpoint. Al- 
though there have been no startling innovations in the behavior reper- 


toire, there has been a definite gain in the texture and stamina of the 
motor activity. The organism scems more firmly integrated and, relatively 
speaking, more powerful Ip. 117]- 

All things considered, the most important developmental advance 


achieved by the mid-stage fetal-infant is his capacity for brief periods of 
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FIG. 13 Diurnal cycle of behavior for days 3, 4, 8, 9, 11, 12. (Gesell, A., The 
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FIG. 14 Diurnal cycle of behavior at 2, 4, 16, 40 weeks, 1 year, and 4 years. 


(Gesell, A., The embryology of behavior.) 
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wakeful alertness. They are the growing germs which will claborate into 


the complex cycle of diurnal wakefulness and sleep. The early-stage fetal- 
infant gives virtually no sign of this cycle because neither sleep nor alert- 
ness is discernible in his stage of amorphous dormancy [p. 121]. 

THE MATURE FETAL-INFANT (36-40 WEEKS). Patterns and rhythms ol 
activity and rest are taking shape. He has been in an extrauterine world 
two months or more. Experience has made him an expert at clementary 
living. 
tructurc. A month or 
more ago, it was shallow, variable, fluctuant, and not always distinguish- 
able from wakefulness. The mature fetal-infant has caught the knack of 
sleeping. He falls off to sleep more decisively; he sleeps more profoundly; 
he clings to sleep more tenaciously. The depth of sleep varies from mo- 
ment to moment, but he is rarely completely quiescent. At frequent inter- 
vals during the sleep, the eyelids part and flutter, the eyeballs roll, the 
corner of the mouth twitches, he smiles vacuously, he stirs and snuggles 


Even his sleep behavior is more expert. It h 


under the cover. He resists waking and is not easily aroused. Under the 
stress of waking, he is fuss 


; frequently he is at the same time both fussy 
and awake. Then he literally drops off to sleep. Where formerly there was 
a vague and undulating boundary between sleep and waking, there is now 
a steep precipice. 

His feeding behavior likewise is decisive and competent. He can 
furrow his tongue, he sucks well; and the directionality of gastro-in- 
testinal peristalsis is under good control. There is little regurgitation. The 
slightest touch of the lips tends to induce a more or less vigorous sucking 
response. He may announce hunger with a lusty cry. But sleep and feed- 
mg are still not completely differentiated. He may drowse during a feed- 
ing and fall asleep, too soundly for rousing [pp. 125-126]. 

The gradual evolution of distinctly wakeful and distinctly 
sleep reactions as well as feeding behavior is graphically shown 
in the accompanying figures reproduced from Dr. Gesell's book. 


III. RANDOM BEHAVIOR IS TRANSITIONAL 
J. W. Bowles, Jr. 


Activity is characteristic of the newborn infant and of the fetus 

long before birth. Although the infant at birth may be lethargic 
8 òo 

or even stuporous owing to the effects of anesthesia and sedation, 
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activity may be considered as characterizing living organisms. 
This, however, does not demand any assumptions of mystical 
“drives” or “urges” to be active but can be adequately handled 
as biological stimulus-response. The infant at birth is a living 
thing. Whatever modification of action may have taken place 
prior to birth is necessarily limited and restricted at most to reflex 
modification, as in fetal conditioned responses. 

The “random activity” of the newborn child can be described 
in terms of organismic biology; responses on the part of the or- 
ganism to various physical and chemical stimuli such as tissue 
needs for food, irritating conditions, and, as Ribble's ? observa- 
Lions seem to indicate, lack of oxygen. These responses represent 
adaptations of the organism to its biological environment. 

These actions are the basis of the needs of the infant for 
“psychological mothering” such as handling, rocking, patting, and 
bathing. The “needs” do not rest upon any inherent or instinctual 
basis but upon the fact that the newborn infant is an inadequate 
and poorly organized biological organism (Gesell °). Respiratory, 
circulatory, digestive, eliminative, and other biological actions 
are unorganized. “Psychological mothering” is important here in 
aiding biological adaptation. As Ribble has observed, these moth- 
erings aid in the organization and integration of such reflex ac- 
tions, For example, patting and bathing stimulate the skin and 
thus aid circulation; handling and rocking stimulate deeper res- 
piration, relieving oxygen deficiency; digestion and elimination 
are also improved by such attention. In sum, “psychological moth- 
ering” is conducive to biological well-being. 

Ribble reports some cases of extreme reactions to inadequate 
mothering. Some infants were observed to show loss of appetite 
and even failure to assimilate food. Various muscle tensions were 
observed, at times accompanied by vomiting and violent scream- 
ing. Other infants showed less and less activity, finally reaching 
a stuporlike condition. A variety of biological disturbances oc- 


curred in these infants. 


There is much more involv 
logical adaptation. In the infant's new complex surroundings, 


ed here, however, than sheer bio- 


fantile experience in relation to personality 


2 RIBBLE, MARGARET A. In a 5 
Personality and the behavior disorders, Vol. II. 


development, in Hunt, J- McV. 
New York: Ronald, 1944. Pp. 621-651- 
£G „K. The embryology of behavior. New York: Harper, 1945. Pp. 289. 
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there are a variety of psychological stimuli. The random action of 
the infant quickly becomes attached to many such stimuli, result- 
ing in the origin of definite psychological activity. Although these 
responses on the part of the infant are uncoordinated and transi- 
tional, they show many of the characteristics of psychological 
phenomena. 

Consider random-movement behavior in response to voices. 
The newborn child does not discriminate voices; at most, he dem- 
onstrates biological startle reflexes to sudden noises and other 
stimuli. However, through contacts with his parents, by being 
picked up, rocked, and talked and sung to, voices take on psycho- 
logical stimulus functions related to the reinforced random move- 
ments that occur in the infant. 

For another example, consider the infant's series of contacts 
with toys, such as a ring dangling over his crib. At first, although 
ring and infant are in close spatial relationship, no psychological 
response occurs. But through progressively more complex visual 
contacts, discrimination takes place, and soon the dangling object 
functions so as to call out random kicking, arm waving, and other 
movement reactions. Little by little these random adjustments 
show improvement. By the age of 3 months, the infant may suc- 
ceed in approaching the ring with his hands, and in another 
month, he may readily reach and secure the ring. Soon the child 
and ring interact in many ways; the ring is transferred from one 
hand to the other, brought to the mouth, turned about, and in- 
spected. 

; For a final example, let us consider vocal actions. Early in his 
infancy, the human organism reveals an extensive collection of 
random vocalizations, sufficient apparently to fit any language 
group in which he may live. From such random vocal adjustments 
develop language responses by selection and reinforcement from 
the child’s language community. 

: With regard to the transitional character of random behav- 
iors, note that parent-infant relationships are important for be- 
havioral as well as biological reasons. The infant who receives 2 
great deal of “attention,” i.e., who is frequently held, rocked, 
talked to, and otherwise mothered, has more extensive and varied 
contacts with his surroundings than the less-mothered infant. 
Hence, the former may be expected to show more rapid acquisi- 
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tion of behavior. This is born out by Ribble's observations as well 
as by instances of extreme lack of “mothering” and other oppor- 
tunities for stimulation as in the case of “cupboard children.” 


IV. COLOR DISCRIMINATIONS SHOW 
PROGRESSIVE ELABORATION 
J. W. Bowles, Jr. 


The discrimination of color properties of objects does not take 
place with newborn infants; it constitutes behavioral acquisition 
in the early stages of the reactional biography. The exact origins 
of color reactions are difficult to determine. Comparatively young 
infants may be observed to discriminate and adjust to a colored 
light moving in a field of different color, and perhaps the begin- 
nings could be fixed here, although these actions are exceedingly 
simple when contrasted with the later discrimination of colors as 
definite properties of objects, matching objects on the basis of 
color characteristics, and the like. The latter are occasionally ob- 
served with children near the age of 2 years in play situations, but 
they are fleeting discoveries that may not be reperformed for long 
periods of time. 

Except for chance observations, these reactions with colored 
objects are very difficult to investigate. Somewhat later the child 
comes into contact with colored objects under human surround- 
ings, where a parent calls the child’s attention to his red ball, 
green car, or yellow sweater. As a result, he builds up discrimina- 
tory responses to them so that he can select the appropriate ob- 
ject in response to the parent’s directions. Here we find illustrated 
just how specific psychological events are. At first, although “red 
ball” may refer the child to a certain object, “red truck” does not 
necessarily refer him to a truck of any specific color. In other 
words, “red ball” functions as a label for a certain definite ob- 
ject. “Red truck,” “red wagon,” and “red block“ labels may also 
get attached to specific objects so that eventually the child is re- 
ferred to the color properties of objects as such, and builds up 
verbal (color-naming) responses to these properties. 

So complex are adjustments of this latter sort that a long 
history with colored objects is essential for their development. In 
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an exploratory study of color-naming responses and complex 
behaviors involving discrimination, Synolds and Pronko * found 
that in a small sample of 3-year-old children, none was successful 
in correctly naming the eight hues of the Dvorine Color Percep- 
tion Test Charts. Only 25 per cent of their 4-year-old sample was 
successful with this task. However, this percentage jumped to 
approximately 80 per cent in a sample of 6 


cur-old first-grade 
children. These responses were rapidly acquired by most children 
under the formal training of the school situation. 

With a more complex discriminational task, this rapid be- 
havioral evolution did not occur. The Dyorine color plates con- 
tain one- and two-digit numbers of a given hue on a background 
of another hue. Here the subjects just either name the numbers or 
trace them. Since the younger children in the Synolds and Pronko 
sample had not acquired number-naming responses, the tracing 
technique was employed with them. With this task, the subjects 
showed a slower increase of successes with age, [rom zero suc- 
cesses at the g- year level to approximately 80 per cent at the 
8-year level. 


This study raised many questions in regard to traditional be- 
liefs about “color blindness.” For one thing, no sex differences 
were discovered. Boys performed as well, or as poor! did girls. 
Further, the successful responses seemed highly specific. Red num- 
bers might be accurately traced on a blue background, but blue 
numbers might be failed on a red field, and the same with many 
other color combinations, In addition, no “color-blind” versus 

noncolor-blind” categories were found. By the test used, all the 
3-year-olds could have been labeled “color blind.” But successful 
performances above this age varied along a continuum. Also, the 
younger children appeared to have learned many color labels, but 
they had not yet attached them to specific colors of objects. These 
observations led to a more detailed study * 


isolate some of the variables involved in sucl 
ceptions. 


which attempted to 
2 complex color per- 


Since the early school years appeared to be the crucial point 


4 Synotps, D. L. & Pronko, N. II. Explorator 

of children. J. genet. Psychol., 1949, 74, 17-21. 
Kii ProNKO, N. H., Bowi J. W., Jr 

periment in pursuit of color blindnes 


y study of color discrimination 


»Sxyprr, F. W., & Synorps, D. L. An ex- 
J. genet. Psychol., 1949. 74, 125-142. 


Biological Characteristics of the Organism 707 


in che color responses required by the Dvorine test, the second 
study was conducted with kindergarten, first, second-, and third- 
grade children. An entire school population in these grades was 
employed to avoid selection. Further, the school sample that was 
chosen provided a rather homogeneous socioeconomic group. This 
was considered a rather important variable since a sampling of 
a children's home group with deprivational conditions in the 
children’s histories was strikingly inferior to the Synolds and 
Pronko sample. 

Altogether, 245 children made up the sample, 119 males and 
126 females. These subjects were administered the nomenclature 
(color-naming) section and the Go chart tests (colored digits on 
differently colored fields) of the Dvorine Color Perception Test. 
When the subject could not name all the digits, determined prior 
to administering the test, he was encouraged to trace them with 


a small brush. 

The results of this experiment are treated here in some detail 
since they illuminate the highly complex, specific nature of color 
perceptions. First, the naming of the eight shades of the nomen- 
clature section showed a sharp increase between kindergarten and 
first grade. Thereafter, these naming responses were almost uni- 
versally correct. They could be described as comparatively simple 
discriminations and namings which become stabilized by the first 
] school training. With tints, the story 


grade as a result of forma 
was different. A more progressive increase from kindergarten 
through the third grade was obtained, and the naming of tints 
Was not universally correct in the oldest group. This seems to 
show differences in experience with shades and tints. 

In color naming, no sex differences were found (Fig. 15). 
This is embarrassing to traditional color theory, which talks of 
sex-linked genes for color blindness. The only marked male-female 
difference was in naming the violet tint. No sex difference oc- 
curred with the violet shade, nor with red and blue tints, which, 
in terms of tradition, are the components of violet. “Sex-linked” 
educational differences would be a simpler alternative explana- 
tion of this finding, i.e., female contacts with dresses, hair ribbons, 
and other violet-tinted objects may be more frequent than the 
small boy's contacts with such colors. As in the Synolds and 
Pronko study, the younger children in this sample were observed 
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to apply color labels indiscriminately to all the color patches; 
“color-blindness” is indeed rampant among kindergarten chil- 
dren. 

With regard to the digit-naming responses to the color plates, 
kindergartners were extremely poor, first graders were markedly 
better, and a plateau was reached at the second- and third-grade 
levels with about 85 per cent of responses correct. No sex differ- 
ences were found in these results, nor were differences discovered 
when the children’s responses to individual plates were examined. 
No sex differences in percentages of successes were great, and, as 
a matter of fact, the largest that were found favored the males. 


Number plates correctly named. 
> 


male fercle both male female both mole female both mole female both 
KINDERGARTEN FIRST GRADE SECOND GRADE THIRD GRADE 
FIG. 15 Showing a comparison of the mean 


naming responses for the light Dvorine shades 
grade groups. 


frequencies of correct color- 
and tints between the sex and 


“Color-blindness” as defined by the Dvorine test, namely miss- 
ing one or more of the most diagnostic plates (Nos. 2, 3, and 4), was 


characteristic of the entire group. By such a ‘definition 98 per cent 
of the kindergartners were “color-blind”; this figure was reduced 
only to 75 per cent in the case of the third graders. Here, however, 
we have the specificity 


principle illustrated. Approximately 75 
per cent of the children who failed the diagnostic plates passed 
other plates of the same color combinations. In other words, these 
color perceptions were apparently exceedingly complex responses 
involving the interrelationships of colored digits and colored 
backgrounds and were not simple hue discriminations. Change 
the digit and you influence the perceptual response. 

This was further demonstrated by comparing performances 
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where figure and ground colors were reversed. Discrepancies in 
levels of success were sometimes striking in these situations, e.g., 
a green “gg” on a yellow field was passed by only 15 per cent of 
the children, while a yellow “62” on a green background was 
passed by 64 per cent. Again, the shape of the digits is a variable 
in addition to figure-ground reversal and changes in contrast. 
The analysis in this experiment revealed a developmental 
trend in different sorts of color discriminations—color naming 
and colored-figure discrimination and naming. It further illumi- 
nated some of the complex field factors that condition color-seeing 
reactions; on the part of the object, the figure-ground relation- 
ships, possible brightness relationships, the shape of the figure, 
and color contrasts; on the side of the organism, the color-naming 
and digit-naming history, the variety of color contacts, and the 
association of color labels with color properties of objects. All of 
these were found to be important variables in the color-seeing 


responses that were observed. 


V. MECHANISMS OF EARLY INFANT FEEDING 
J. W. Bowles, Jr. 


A large portion of the behavioral equipment of the infant is re- 
flexive, including feeding responses. That feeding reflexes are 
highly complex organismic actions, however, and not the func- 
tioning of isolated parts of organisms is demonstrated in an ex- 
periment by Halverson.® His subjects were fourteen infants from 
whom feeding records were obtained. The age of the infants at 
the first recording varied from 8 hours to 2 weeks. Sucking move- 
ments were recorded by placing a small rubber capsule under the 
chin. This was connected by a closed air column to a recording 
tambour which recorded the sucking movements on a revolving 
kymograph. Respiration was similarly indicated on the kymo- 
graph by means of two light pneumographs, one around the chest 
and the other around the abdomen. A stethoscope held against the 
neck was used to observe the sound of the milk in transit through 
the pharynx. Thus, the interrelationships of breathing, sucking, 
and swallowing could be observed as the infant was fed. 


ms of early infant feeding. J. genet. Psychol., 


6 Hatverson, H. M. Mechanis 
permission of the author and the publisher.) 


1944, 64, 185-223. (Reproduced by 
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Although sucking, swallowing, and breathing were variously coordi- 


nated, the three activities functioned most smoothly when sucking oc- 


curred during the first half of the respiratory cycle, viz., during cither in- 
spiration, or the pause after inspiration, or both, and was followed by 
wallowing during the same pause. Three reasons may be advanced to ex- 
plain why the best feeding performances took place under these condi- 
tions. In the first place, conditions were optimal for sucking. Secondly, 


swallowing occurred at a natural pause in br 


athing. Thirdly, both suck- 
ing and swallowing occurred at fixed points in the respiratory cycle with 
no appreciable pause between them. The last condition is important. 
since swallowing is closely linked with sucking and normally occurs as 
soon as the milk enters the mouth. ‘The conditions as a whole appear to 
indicate that when sucking, swallowing, and breathing were well-coordi- 
nated, breathing was so regulated that sucking regularly occurred when 
the chest and abdomen were in positions at which they could expediently 
reinforce the sucking movements, and swallowing occurred naturally with 
reference to sucking at a natural pause in breathing [pp. 204-205]. 

The age at which coordination between breathing and sucking and 
allowing was first exhibited varied from subject to subject. One subject, 


G, showed good coordination eight hours after birth at her first feeding. 
As soon as she was placed at the bri 
there on she proceeded 


sw. 


t, she made three feeble sucks. From 


as follows: rested two seconds, made five strong 
sucks in rapid succession; rested six seconds, and sucked four times. No- 
coordination was shown up to this time. After a rest period of five seconds, 
she sucked more regularly once per respiration 13 times showing coordi- 
nation, From this point on, the sucks occurred regularly once per respira- 
tion in series of 12 to 21. Subjects 


the first three days, and e 


K, and T showed coordination within 


ight other subjects exhibited coordination on 
one or more occasions at varying stages before the 


experiment was con- 


cluded. HE and WA consistently failed to maintain a steady temporal 


relationship between the breathing and food-taking activities, and sub- 


sequent tests at 24 weeks revealed no improvement in feeding perform- 
ance [pp. 217-218]. 


Halverson’s experiment throws much li 


x : x] ght on early infant 
feeding. The traditional v 


[ iew considered sucking as an “instinct” 
in which the tongue was thought to function autom 
without experience. An exceedingly ove simplified picture de- 
scribed it as the operation of an isolated set of structures. Halver- 
son’s work shows that that infant sucks best who le 


atically and 


arns to inte- 
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grate his sucking and swallowing at certain fixed points in his 
own respiratory cycle. Individual differences showed up in the 
speed and ease with which these reactions were acquired. And, 
finally, this study shows that even such simple responses as feeding 


are really organismic, and not “part-reactions.” Other things go 


on and affect sucking at the time the infant sucks. 


VI. REACTIONS OF THE INFANT TO PINPRICK 
J. W. Bowles, Jr. 


McGraw ? investigated the modification in the infant's responses 
to pinprick from birth to 4 years. Seventy-five infants served as 
subjects. They were pricked with a blunt sterile pin at repeated 
intervals on the head, trunk, and upper and lower extremi- 
ties. Many of the observations were recorded on motion-picture 
film. 

Considering first the postural adjustments to the pinprick, 
it was observed that some newborn infants showed no postural 
reactions to the pin, although with deeper pressure a response 
usuafly was elicited. Within a few days, however, infants were 
observed to respond characteristically with random movements, 
crying, and more circumscribed withdrawal responses. The reac- 
tions also became more vigorous during the first month. 


Somewhat later, infants tended to show a decrease of random 


Movements and withdrawal responses, and crying became the 
Most characteristic action. This was followed by more deliberate 


and organized withdrawal postures or stances as well as condi- 


tioned responses to mere sight of the pin. 

However, these complex visual perceptions were not ob- 
served for some weeks. As they first appeared, they were simple 
differentiations—the pin was discriminated, reached for, and 
played with as in the case of any object. With further visual ex- 
perience, the perceptual reactions became more complex—they 
were followed by fussing, crying, withdrawal responses, frowning, 
or ducking. At other times the pin was not immediately perceived 
as “harmful.” The child, on coming into visual contact with 


7 McGraw, Myrtie B. Neural maturation as exemplified in the changing 
reactions of the infant to pin prick. Child Develpm., 1941, 12, 31-42. (Repro- 
duced by permission of the author and the publisher.) 
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the object, might reach for it, perceive it as an unpleasant thing, 
and inhibit the reaching response. 

With further contacts, this behavior situation became more 
complex. Children were observed to defend themselves vigorously, 
or accept the situation, or take the pin and playfully prick them- 
selves. 

Although we have treated these reactions to pinprick as 
modifications in behavior due to successive organism-object con- 
tacts, i. e., conditions of the reactional biography, it should be 
pointed out that McGraw does not interpret them in this way. 
She considers the changes in response to be indicative of progres- 
sive neural maturation. 

As an alternate explanation, the concept of the reactional 
biography appears to be simpler and less speculative. Further, it 
avoids the common error of identifying behavior with neural 
happenings. Although the incomplete biological status of the new- 
born child prevents the performance of coordinated adjustments 
to any object, the evolution of complex, organized responses can- 
not be adequately explained in terms of general maturational 
processes, let alone neural maturation. 

Thus, these infants had a highly complex history of tactual 
and visual contacts, not only with pins but with a multitude of 
other objects. Had this history been lacking, evidence (see, e. g., 
Riesen’s study of chimpanzees reared in darkness) indicates that 
the children would not have performed the complex adjustments 
observed at the end of the study. In fact, had they had no visual 
contacts with objects, they would not, at the age of 4 years, have 
differentiated the pin from surrounding objects. Had all tactual 
contacts been prevented for 4 years, it is improbable that coordi- 
nated postural adjustments to pinpricks would be performed, 
though there would be no question of “maturity.” 


VII. USE OF THE STICK AS A TOOL 
BY YOUNG CHIMPANZEES 


J. W. Bowles, Jr. 


Among the earliest acquired responses are discriminatory, manip- 
ulative, and other actions in which the sizes, lengths, weights, 
uses, colors, or relationships of objects are discovered. Some of the 
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characteristics of these activities are illustrated in a chimpanzee 
learning situation contrived by Jackson.“ 

The experimental setup was composed of a cage with iron- 
bar grilles in two adjoining walls. Platforms were placed before 
the grilles to hold a food object and sticks of different lengths. 
Eight chimpanzees, ranging in age from 3 to approximately 7 
years, served as subjects. Something of the past history of the ani- 
mals was known. They had served as subjects in a variety of ex- 
periments but had not previously manipulated tools. 

Two test situations were arranged. In the one-platform test, 
the subject had to reach for a stick with which he could then rake 
in food. This was complicated by requiring the chimpanzee to 
reach a stick, use it to drag in a larger stick, and then secure food 
With the larger one (two-stick test). In further complications, 
three- and four-stick tests were used. In the latter, the subject had 
successively to secure four sticks and employ the last (the longest) 
to drag in the food. 

The two-platform test which followed required the subject 
to shuttle back and forth between platforms in securing the sticks 
in sequence. For example, stick No. 1 was in arm's reach on one 
platform. In the one-stick test, this stick was taken to the other plat- 
form and the food was secured. In the two-stick test, the subject 
used stick No. 1 to secure stick No. 2 on the second platform, and 
then returned to the first platform and secured food with stick 
No. 2. 

Thus, the chimpanzees had to discriminate the various 
lengths of sticks, their relationships, and the stick of appropriate 


length for a tool to secure the food object. 

ature of these reactions is revealed by the 
ler animals. They more rapidly per- 
en the sticks and the food object, 


The experiential n 
consistent superiority of the old 
ceived the relationships betwe 
and their manual adjustments were more adequate, smoother, 
and better coordinated. Further, they were more persistent and 
less easily upset, when compared with the younger chimps. 

The older subjects showed “insight” learning; i.e, quick 
Perceptions and permanent adaptations to the relationships exist- 
ing between the various sticks and the food. On the other hand, 
SS 

8 Jackson, T. A. Use of the stick as a tool by young chimpanzees. J. comp. 


Psychol., 1942, 34, 223-235- (Reproduced by permission of the author, the Ameri- 


fan Psychological Association, and the Williams & Wilkins Company.) 
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the younger animals showed the variability of performance char- 
acteristic of trial-and-error behavior, as is shown in the accompany- 
ing figure. Bula was the younger chimpanzee and Kani the older. 
General conditions of the reactional biography are extremely im- 
portant here. , 
The evolution of the earliest activities of the reactional biog- 
raphy, showing the flexibility and adaptability of discoveries to 
new situations, is especially well demonstrated in the case of Velt. 


300 Nau 
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100 
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KANU 


SECONDS 


MAG 


(0) 5 10 15 20 25 
TRIALS 
FIG. 16 Showing the learning curves in time per trial for the single-stick test 
Situation. The younger chimpanzee (Bula) showed “trial and error” learning. 
and accidental successes; the older chimpanzee (Kani), after the first trial, 
promptly and effectively solved the problem. (Jackson, T. A., The use of the 
stick as a tool by young chimpanzees.) 


A young male chimpanzee, Velt, who had probably had no experience 
in using sticks or other instruments, was given ten trials on the single- 
stick, single platform test. He failed utterly, making no attempt to use the 
stick to get the food. He was then allowed to play with a stick, in his living 
quarters, for 28 hours (two hours per day for 14 days). During this “t 
ing” he used the stick to beat, hammer, pound, poke, and pry, but at no 
time did he use it to get food or any other goal object. Following the 
period of stick familiarization he was a 


ain- 


gain given the stick test. After an 
initial delay of about 300 seconds, he came forward, looked over the prob- 
lem situation, and in a deliberate manner used the stick to draw in the 
food. He manifested the skill of an animal that had used a stick dozens 
of times. This performance was followed by three more trials in each of 
which the stick was promptly taken and used to draw in the food. All were 
accomplished in less than 10 seconds per trial [pp- 232-233]. 


a 


BASIC PATTERNS OF BEHAVIOR 


I. INTRODUCTION 
N. H. Pronko 


At birth and shortly after, the infant is a functioning biological 
Organism. In this period, a great many reflex actions and move- 
ment sequences of a physiological sort have been studied and de- 
scribed, Very early in this period, too, specific behaviors begin to 
appear, i.e., the child begins to recognize and respond differently 
to persons and objects, to make approach actions toward certain 
things and withdrawal actions to others. Certain chance actions 
are repeated, with or without modifications. A great many of these 
differential ways of behaving are subtle and difficult to observe at 
this stage. Psychologists have been handicapped in the study of 
these early psychological activities because of the frequent prac- 
aining such young subjects for observation 


tical difficulties in obt 
it is difficult to observe the occurrence 


and study. Very frequently, 
ot these early behaviors outside of the intimacy of the home situa- 
tion. However, an increasing number of studies of early basic pat- 
terns of behavior have been done. Following are some sample 
selections of studies of basic behavioral patterns in the early pe- 
riod of the psychological life history. 


II. THE FAMILY AND PERSONALITY DEVELOPMENT? 


Parents determine their offspring’s biological inheritance simply and 
finally when their individual contributions merge at conception to form 
é 1 Cameron, Norman. The psychology of behavior disorders. Boston: 
Toughton Mitilin, 1947. Pp. 622. (Reproduced by permission of the author and 


the Publisher.) 
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the single cell whose product, the child, exhibits characteristics traceable 
to each. Parents are also instrumental in determining their child's cultural 
inheritance. Its conditions, however, are never simple and its effects may 
never be final. The conditions and the effects of cultural inheritance are 
complex and mutable because a child's two parents usually differ from 
each other in personality, and because they and he are always more or less 
affected by the cultural impact of the wider community. Moreover, these 
two parents are not just two human organisms that happen to be domi- 
ciled together for procreative ends. They are themselves a dynamic inter- 
acting unit, two biosocially different individuals who are functioning 
toward each other in a complementary relationship. Therefore, what the 
infant and child shall experience at their hands will be a resultant of 
interparental relationships, as well as the direct product of each parent's 
personal needs and wishes. 

Human parenthood is always expectant for a long time before it 
finally becomes actual. This means that babies, whether they are welcome 
or not, are born into a psychologically prepared situation. The materials 
for this prepared situation include the diverse personalities of the two 
parents, each of whom brings his or her unique cultural contribution to 
the biosocial partnership. There is first the sex distinction. It is not always 
recognized that, even within a single family living together under the same 
roof, the customs, traditions, attitudes, and experiences of the male sub- 
culture usually differ markedly from those of the female subculture. This 
is a most important source of sex differences in perspective. In addition, 
husband and wife generally come from different family cultures as well, 
with their different social techniques, values, standards, and goals, and 
their different preconceptions in relation to children, how they should be 
reared and what exact function each parent should perform in the process. 
Their patterns of expectation with regard to each other, as husband and 
wife, may be widely different, depending upon the interparental patterns 
in their respective homes, and how each has reacted to them. 

These and a great many other differences like them enter into the 
phase of marital readjustment that normally precedes a first child's ad- 
vent. Many of them are commonly settled by compromise, many more by 
will or unwilling sacrifice and revision. Some are simply driven into con- 
cealment or disguise, but not eliminated as potential influences in the 
rearing of children. Some differences remain unconcealed and unsettled, 
as present or future sources of marital discord. Many of them can not or 
need not be resolved. They persist openly as accepted distinctions between 
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the paternal and the maternal personality in a given household, and may 
have a reciprocal or balancing effect in parent-child relationships. 

The degree of acceptance that a child enjoys and his general treat- 
ment during infancy and childhood will be affected, not alone by the 
quality and character of interparental adjustment, but also by the specific 
personal needs, hopes, and expectations of each parent individually. Each 
may entertain in advance a definite preference as to the child's sex and 
hopes regarding its ultimate appearance and special abilities. Each may 
cherish expectations and harbor secret fears concerning the child’s general 
temperament in relation to what they consider their spouse's or their own 
to be, or in relation to someone else on one side of the family or the other. 
Because marital partners very often do differ fundamentally in their 
interpersonal techniques, and because popular thinking ascribes an al- 
Most superstitious finality to biological heredity in the determination of 
Personality trends, this pre-occupation is much deeper and more wide- 
spread than the facts warrant. None the less, the expectations or fears of 
a parent, to the extent that they enter into his overt interactions with the 
child and the other parent, may playa decisive part in shaping the child’s 


Social behavior patterns [pp- 3132]. 
III. SPEECH PATTERNS AND CULTURAL CONDITIONS 


Inappropriate or unadaptive reactions, such as stuttering behav- 
lor, commonly have their origin in the basic stage of the reactional 
biography. These are activities that are directly conditioned by 
human (primarily parental) influences. Therefore, it is to be ex- 
pected that parental attitudes toward, and training methods for, 
the child’s speech are critical factors in the development or non- 
development of stuttering. These domestic conditions are referred 
to by Johnson as the child's semantic environment, which he 
otherwise defines as “those aspects of the total environment that 
are least important to a dog or an oyster.” 

Under family conditions which are rather typical throughout 
the United States, one finds parents who are overconcerned with 


their children’s speech, who interpret ordinary hesitations and 


ee ee 
§ 2 Jounson, W. The Indians have no word for it 
Semantics, 1944-1945, 2, 65-81. (Reproduced by permi 
Publisher.) 


tc.: A Review of General 
ion of the author and the 
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stumblings as defective or abnormal, and who subject the child 
to increasing pressures and tensions, providing him with emo- 
tional stimuli for eventually serious stuttering problems. With 
strikingly different basic family conditions for speech evolution, 
no such problems develop, as Johnson indicates, in the case of 
North American Indians. 


The significance of semantic environment in relation to stuttering is 
further suggested by certain experiences that the writer has had in at 
tempting to investigate stuttering among North American Indians. A few 
years ago one of his students, Miss Harriett Hayes, became a teacher on 
an Indian reservation in Idaho. She carried with her a set of detailed in- 
structions for making a study of the stutterers among the Bannock and 
Shoshone Indians, with whom she was to work. At the end of the school 
year, however, she returned with the highly interesting information that 
she had been unable to find any stuttering Indians. Morcover, the super- 
intendent of the school and the other teachers, many of whom had been 
in close association with Indians for as long as 25 years, had reported to 
Miss Hayes that they had never seen any stuttering Indians: Since then 
we have received reports, from unknown original sources, of one stutter- 
ing Indian in the state of Maine and two in the Rocky Mountain area. 
It has not been possible, however, to verify these reports. Over a 25-year 
period there have come to the University of lowa Speech C 
breed Indian from South Dakota, who had lived almost entirely among 
white men, and one strange case of a full-blooded Indian, also from South 
Dakota, who had been educated in a mission school . .. Ip. 65]- 

A year or so after Miss Hayes had made her preliminary study of the 


ic one half- 


Indians in Idaho, the writer arranged with another of his students, John 
Snidecor, who was then located in that region, to continue the investiga- 
tion. Professor Snidecor was to make special note of two things; the 
language of the Indians, and their policies and standards concerning the 
care and training of their children. He made a thorough investigation, 
interviewing several hundred Indians. He wa 


also granted permission to 
appear before the chiefs and members of the tribal councils. 


He learned in the main two things. First, these Indians had no word 
for stuttering in their language. In fact, when he asked whether there were 
any stutterers in the tribes, he had to demonstrate stuttering for the chiefs 
and the council members before they could understand what he was talk- 
ing about. They were intensely amused by his demonstration. Second. 
their standards of child care and training appeared to be extraordinarily 
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lax in comparison with our own. With respect to speech in particular, it 
seemed to be the case that every Indian child was regarded as a satisfactory 
or normal speaker, regardless of the manner in which the child spoke. 
Speech defects were simply not recognized. The Indian children were not 
criticized or evaluated on the basis of their speech, no comments were 
made about it, no issue was made of it. In their semantic environments 
there appeared to be no speech anxieties or tensions for the Indian chil- 
dren to interiorize, to adopt as their own. This, together with the absence 
of a word for stuttering in the Indians’ language, constitutes the only 
an explanation for the 
pp. 66-67]. 


basis on which the writer can at this time sugge 
fact that there were no stutterers among these Indians . 

In the preceding quotation, only speech behavior was studied. 
In passing, it should be mentioned that similar sets of conditions 
Operate in the child's acquisition of responses of fear, anger, super- 
stitions, and beliefs, and in his attitudes toward things, people, 


and situations in his surroundings. 


IV. THE DEVELOPMENT OF HANDEDNESS PATTERNS 
IN YOUNG CHILDREN 


ness has allegedly referred to some entity, 


In the past, handed 
inherent, which was somehow character- 


Usually considered to be 
istic of an individual. That is, a person was said to be “naturally” 


right-handed or left-handed or, occasionally, ambidextrous. The 


following selection, quoted from a study by Hildreth, shows 


“handednesses,” i.e, characteristic ways of performing specific 
actions with the hands, to be built up early in the individual's 
reactional biography. 

Although the development of handedness in young children is a 
Matter of considerable importance to parents and nursery school workers, 


little research on the topic ha 
hand usage habits are largely 


tions during this early growth 
for early childhood training. 
of right- and left-handedness have been 


s been done in the early age levels. Since 
formed during the nursery years, observa- 
period would have the most significance for 


all who are responsible 


Most surveys of the incidence 
based on school populations over five years of age. The results reveal 
eee er ae 
Manual dominance in nursery school children. 


3 HILDRETH, GERTRUDE. 
luced by permission of the author and 


I Senet. Psychol., 1948, 72, 29745- (Reproc 
the Publisher.) 
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little about developmental tendencies in hand dominance, for by school 
age manual habits for the most frequently repeated usages are well- 
established. The few studies that have been made of nursery school chil- 
dren report observations of isolated individuals, lump together data from 
several age levels, or tend to report results of limited testing and observa- 
tion. Sometimes preconceptions as to the origin of handedness have 
tended to limit observations and to bias conclusions. 

Until recent years, it is true, young children have scarcely been acces- 
sible in substantial numbers for re: 


arch on this subject, but with nursery 
schools everywhere prevalent today it is possible to undertake more com- 
prehensive and better controlled studies. 

DEGREES OF HAND DOMINANCE. 


Anyone who observes young children 
even casually realizes that there are not two distinct categories, right- and 
left-handedness, but that manual dominance is a matter of degree. This 
fact has been recognized in the studies of Durost, Heinlein, Koch, and 
many others. Every normal child is two-handed to some degree. In fact, 
most strongly right-handed people use the left more often for seldom 
practiced usages than they themselves realize. 

“NATURAL” VERSUS “LEARNED” HANDEDNESS. Through all the years 
that handedness tendencies have been reported in scientific literature, 
the common assumption has been made that hand dominance is heredi- 
tary, a recessive trait; some people are born right-handed, some left- 
handed, and some are ambidextrous. Specialists in this field have admitted 
the difficulty of explaining “stubborn” or “fixed” left-handedness in any 
other way. Most of the data on which the assumption of hereditary 
handedness has been made have been obtained from clinical cases and 
older subjects with long-established hand habits. 

In child training, parents and teachers, following the dictate of the 
experts, have tended to wait for “natural” hand dominance to appear, 
and then to train accordingly, encouraging right- or left-handedness, 
whichever seemed to be the most natural for the child. It is assumed that 
unless the child's “natural” dominance is discovered early and encour- 
aged, nervous conditions and speech disorders commonly attributed to 
confusion from “changing-over” may arise. The belief is certainly wide- 
spread that handedness is a fixed and definite trait. 

Furthermore, many persons have the impression that training, for 
example in eating, imposes an artificial or unnatural dominance on 
“natural” left-handedness. The common viewpoint is that many naturally 
left-handed persons become right-handed for some activities through the 
training they receive. 
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rs, chiefly due to greater interest in the pre-school 


Within recent y 
child, increasing evidence has suggested that handedness is a develop- 
mental trait, and that social conditioning involving many complex factors 
largely accounts for the emergence of hand dominance. What the child 
achieve dominant skill in either hand; * but since a 


inherits 


s capacity to 
right-handed bias prevails everywhere in our civilization today, the 
majority of people become right-handed. 

All young children in infancy and the early years show considerable 
and left-handedness. Between seven and nine 


tendency toward both right- 
but only to a slight degree. 


months right-handedness begins to prevai 
andedness gains the ascendency, and left- 


Through the years right-h 
hood not more than 


handedness is gradually eliminated until by adult 
three or four per cent of the population are left-handed for skills such as 
eating and writing. 
Between birth and age four, manua 
formative stage and dominance can scarcely be 
The popular attitude toward handedness w. 
eve in interfering with a three-year-old’ 


al habits are still largely in the 
considered a fixed trait. 
as summed up by one 
parent who said, “We don't beli 


natural handedness. Since it is la 
an in these matters, 


rgely a physical matter, we always con- 
Some parents guard and defend the 


sult our physic 
child's first indications of left-hande 


the tendency an “Act of God" or an inborn hand 
upset the child’s brain,” is a common belief. 


“She shows signs of becoming a 


ness with religious zeal, considering 
licap. “If you try to in- 


fluence handedness you 
Parents commented of one lively infant, 


left-hander.” The idea of training the child's! 
their fears, to like squash, or enunciate 


handedness comparable to 


training children to overcome 
words more distinctly is seldom entertained. Yet there is mounting evi- 
dence that children drift into handedness 
aken is confirmed as a habit with continued 


largely “hit and miss,” and that 


the chance direction once ti 


practice. Of course, preferenc 
in the use of both his hands [pp. 29-31]. 


e tends not to be shown until the child be- 


Sins to gain more refined skil 


e made by Hildreth on forty-four normal 
1 between the ages of 2 and 4 years. Be- 
a as the following: eating, drinking, 
pushing, sc ratching, and so on. 


Observations wer 
nursery-school childrer 
haviors observed were sucl 
throwing, picking up, pulling, 
— OO 

we would prefer a simpler statement here. Since the infant comes 
equipped with two hands, he may build up either right- or left-handed ways 
of doing things, depending upon his life circumstances. Does the statement, 
“capacity to achieve dominant skill in either hand,” say anything other than 
that the child does achieve dominant skill in either hand? 
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These were observed so that an adequate behavior sample over 5 
or 6 successive days was obtained for each child. Indices of handed- 
ness were computed on a continuous scale of +1.0 through zero to 
1.0. A high positive score indicated a strong right-hand domi- 
nance; a high negative score indicated a strong left-hand domi- 
nance, and a score of, or approaching, zero indicated ambidexterity 
or no distinctive dominance. By this method small steps of degree 
in hand dominance could be ascertained. Among Hildreth's con- 
clusions on the effects of training on handedness are the follow- 


ing: 


In all the observations that were made, those acts that are most 
strongly influenced by the child's parents or teachers tended to show right- 
handed indices. These acts were eating with spoon and fork, writing or 
crayoning, and to some extent throwing. Young children tend to be right- 
handed in the trained things, either handed in the untrained. Right- 
handedness appears to be learned behavior, initiated largely through the 
use of cating implements. Children who get an early start in right-handed 
ating tend to become right-handed. There tends to be more right-handed- 
ness in acts that are subject to social censure when performed with the 
left hand, In acts that would seem to demand comparable dexterity, for 
example, eating with a spoon and putting pegs in a board, young children 
tend to be right-handed in the former, but ambidextrous in the latter 
chiefly because the first is taught, the second is not . .. (p. 43]. 

Although all the staff of the nursery school appeared to be committed 
to a “hands off” policy in matters of hand dominance, certain direct and 
indirect training influences 


ppeared to be at work right along. Some of 
the younger children had scarcely used silverware before entering the 
school. Teachers tended to place the spoons for the two-yea 


r-olds to the 
right of the bowl or within the bowl on the right side. The three- and 
four-year-olds found the spoon or fork on the right hand side of the plate 
or dish. The drinking cup and glass tended to be placed to the right or 
to be handed to the child toward his right side oftener than toward the 
left. Teachers sometimes gave uncertain children or poor eaters help by 
lifting the right arm, or placing the spoon in the right hand. There was 
never any emotional disturbance over this matter because the teachers 
made the suggestions in calm, matter-of-fact tones. No child was ever 
observed corrected for left-handed “finger feeding” though they were 
sometimes cautioned to use fork or spoon instead of fingers. New, incom- 
ing children sat alongside the others and watched how the others ate. 
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They scemed to want to imitate the teacher and to eat the right way, so as 
to merit approval from the teacher and other children. The social condi- 
tioning appeared to be a strong element in the whole training program 
++ [P44] 

We must point out that not all psychologists are agreed that 


handedness is strictly determined during the individual’s life 
history, Some still believe in a hereditary determination or basis 


for handedness. 
V. CHILDREN WHO WALK ON ALL FOURS 


According to popular psychology, walking is just “natural.”” When 
any thought whatsoever is given to this behavior, it is assumed 
to be either hereditary or believed to “mature” in a manner simi- 
lar to a person's growing up.” As a matter of fact, some contem- 
porary psychologists hold this maturational view of walking. 

In this connection, we present some field observations gleaned 
by Hrdlicka, an American anthropologist. The letters included 
are representative of the scores that were sent him from all over 
the United States and other lands once people knew that he was 
interested in this problem. Many also sent pictures of the sort 
shown in the figure. 

In our opinion, these observations show that the particular 
Mode of locomotion that a child develops is related to his specific 
life circumstances. In some instances, apparently, a child through 
his own individual efforts acquires a manner of locomoting on all 
fours. Judging from Hrdlička’s book, this is more common than 
we have been led to believe. That humans do not continue to 
Walk around on hands and feet as adults is undoubtedly due to 
the interference of parents and guardians who see to it that a more 
conventional manner of locomotion gets established. However, the 
case of Miss K. S. shows that running on all fours or “walking up” 
trees can occur in a rather basic manner simultaneously with up- 
tight locomotion (see Fi 17). Miss K. S., 11 years old, can still, 
when she is so inclined, run on all fours, and climbs by “walking 


95 


Up the trees“ [p. 69]. 
„ 

5 HRDLIČKA, A. Children who run on all fours. New York: Whittlesey, 1931. 
Pp. 418. (Reproduced by permission of the publisher.) 
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Fic. 17 Children who run on all fours. 
Hrdliéka's book by that title. 
motion of Miss K. S. both on the ground and in “walking up“ trees. C and D 


(Artist's sketch suggested by photos in 
A and B show the expert quadrupedal loco- 
F 1 F 


illustrate similar locomotion in infants. Walking on the level and down or 
upstairs is accomplished with hands flat on the ground, fingers extended, and 
the legs straight. Note that this is not the same as walking on hands and knees. 
(Drawn after Hrdlička, A. Children who run on all fours.) 


The youngest child, a girl, was (and she is!) extremely active. She 
climbed steps, ladders, bars on doors, chairs, anything in fact before she 
made any effort to walk. She has gone up small trees and posts by literally 
walking up them ever since she was a small child... 

(My husband said, on reading your last note, tell him “the child 
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climbs a tree as the Philippines go up coconut trees”; but thinking a 
picture better than all descriptions I am inclosing two I took of her as she 
climbed a tree)—M. K. S.; girl, between ten and eleven now, a former 
runner on all fours [p. 71]. 

January 28, 1928 
Dear Dr. Hrdlička: 

In the Journal of the American Medical Association of Jan. 21 I read 
your note regarding Children Who Run on All Fours. A nephew of my 
wife did this until he was about five or six years old, although he had be- 
gun to walk perfectly well at about one year of age. It was a source of 
considerable amusement to his family and it became a sort of game with 
him. I have seen him travel as much as a quarter or half a mile on all fours 
when he was about five years old. The sequence of hands and feet was 
sometimes a trot and sometimes it was much like a fox trot. I can not give 
many details. 

I give such facts regarding the performance as are at my command: 
(1) race, white; (2) nationality, American for at least seven or eight gener- 
ations on all sides, he is a great-grandson of Edward Hitchcock, the 
geologist, also a great-great-nephew of John Randolf; (3) male; (4) always 
healthy and robust, now 24 years old, over six feet tall, 210 pounds, power- 
ful and active; (5) second child; (6) the gait was sometimes a square trot, 
Sometimes a running walk or fox trot. When he was four or five years old, 
he would cover ground at a rate somewhat faster than a man would ordi- 
narily walk; he never seemed to tire; (7) the hands are fully open, but I 
do not remember whether the whole hand touched the ground or only the 
fingers, I am not sure of the position of the head, but believe it was kept 


raised. 
Yours truly, 


Dr. J. B. B. [p. 143]. 


H. 


SOCIAL BEHAVIOR 


I. THE SOCIAL PSYCHOLOGICAL RESPONSE 
John Bucklew, Jr. 


Current writers on social psychology regard it as the study of the 
individual living in groups or as the influence of groups upon the 
development of the individual. Sometimes social behavior is con- 
sidered as responses made to other people or in a social setting. 
Although these conceptions satisfy the ordinary use of the word 
“social,” they fail to isolate a distinctive subject matter for the 
science of social psychology. Consequently, the data usually in- 
cluded in the subject seem heterogencous and badly organized. 
Basic to this confusion is the lingering idea, itself a reflection of 
popular thought, that psychology can divide behavior into hered- 
itary and environmental categories. Thus, social psychology, as 
the study of the latter, has come increasingly to include a vast 
collection of data garnered from several fields of psychology, such 
as developmental and abnormal psychology, and from neighbor- 
ing sciences such as sociology, anthropology, and ethnology. 

It is axiomatic in science that orders of data must be distin- 
guished as well as related. For the distinction of social psychology 
from its neighbors, we thus require the isolation of some type of 
behavior which can be studied and related to other things. As 
psychologists, we should keep our attention centered upon specific 
behavior of organisms, and as social psychologists, we should note 
how such behavior is related to those aspects of living which we 
call “social.” If we consider psychology as an objective study of 
certain events occurring in nature, there exist two criteria by 
means of which we can isolate a subject matter for social psychol- 
ogy. On the side of the organism, we note whether or not the re- 
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sponse function being performed is essentially the same as we 
can see other people making; in other words, whether the behav- 
ior being observed is shared by sets of people. For example, if we 
watch men removing their hats upon entering an elevator we 
may be sure we are observing conventional, or social psychological, 
behavior. Sets of people can be observed performing such actions, 
but not everyone performs them. 

The second of our criteria is obtained by shifting our atten- 
tion to the action of the stimulus instead of the action of the re- 
sponding organism. Here we note whether or not the stimulus 
functions in the same way for groups of people. If so, we have 
isolated the counterpart of the conventional response or the con- 
ventional stimulus function. A mouse running through the living 
room will stimulate strong feelings of aversion, disgust, and fear 
among the seated company because mice have been endowed with 
that stimulus function in our society. A dog in the living room will 
Not elicit comparable reactions. People have learned to accept one 
as a pet, but not the other, thus the two animals represent differ- 
ent types of institutional stimuli. 


The difference between the two criteria stated above is one 
of emphasis only. In one case, we single out the action of the or- 
ganism, in the other, the action of the stimulus. It depends upon 
which we are most interested in at the moment—the psychological 
institutions which exist at any given time or the groups of people 
who share certain conventional actions. Stimuli and responses, 


of course, are integral parts of unitary events and are separated 


from one another only for the purposes of convenience. 

assify the entire behavior of the individ- 
igin. Individuals may evolve per- 
Sonal ways of responding to things which they do not necessarily 
share with someone else. The behavior has not been taken over 
from others and, therefore, is not social psychological. Individ- 
ualistic contributions of painters, writers, and others illustrate 
such distinctive ways of responding. Beethoven's Fifth Symphony 
IS a unique affair. 

The following social psychological test may serve to clarify 
the distinctions outlined above and at the same time will illustrate 
some of the outstanding characteristics of social psychological be- 
havior. Other characteristics will be illustrated in the selections 
which follow. It is only because the reader possesses conventional 


It is not possible to cl 
ual as social psychological in or 
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ways of responding to various stimuli that he is able to complete 
j 
any of the phrases or sentences listed below. 


A Social. PSYCHOLOGICAL TEST 


See if you can complete the following phrases or sentences: 
1. Haste makes 

2. Neither rhyme nor 

. You have hit the ——— on the 

I escaped by the ——— of my teeth. 

Into each life some ———- ——— ——. 

Revenge is 

The flower of our young 

Fools rush in where angels 

- When a rich man becomes poor, he becomes a 


SOOT AGA Y 


No one teaches a cat how ——. 
[The answers can be found at the end of this chapter, p. 159.) 


The first eight of the above phrases are products of Western 
European culture, and it is by virtue of membership in this cul- 
tural tradition that one is able to complete them. The last two 
come, respectively, from China and Africa, and it will be only 
very rarely that anyone living in this country can complete them. 
The phrases are mostly artificial metaphors, but to the person 
knowing them they possess a “natural,” familiar sound. Some of 
them are quite old, and others are comparatively recent in origin, 
although the individual usually cannot tell either where or when 
they originated, or at what time in his life he came into possession 
of them. 

All this is generally true of social psychological behavior. It 
seems natural, almost inevitable, and its origin or distribution 
over the world is unknown to the individual performing it unless 
he is educated in such matters. Insight into the conventional na- 
ture of his behavior comes only when the individual becomes 
aware of other possible ways of behaving which various groups 
possess. For this reason, the study of social psychology is closely 
related to, although distinct from, cultural anthropology, a science 
which has undertaken the study of groups as such living through- 
out the world. The following three selections are taken from the 
writings of a well-known anthropologist. They will serve to illus- 
trate still other characteristics of conventional behavior. 
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II. CULTURE? 
R. H. Lowie 


If you saw a man spitting at another, you would infer that he was express- 
ing contempt for the victim. Well, that would hold in France, but you 
would be all wrong if it happened in East Africa among the Jagga 
Negroes. There spitting is a kind of blessing in critical situations, and a 
medicine-man will spit four times on a patient or a newborn babe. In 
other words, it is not “natural” for human beings to expectorate in order 
to show loathing. Such symbolism is purely conventional. Raise a French- 
man in Jaggaland, and only as a well-wisher will he spit on a fellow man. 
and he will not dream of spitting on a baby. 
oes, on the company he keeps. 
ay of doing 


Bring up a Jagga in France. 
His behavior will depend, so far as spitting g 
Most of us harbor the comfortable delusion that our w. 


things is the only sensible if not the only possible one. What is more ob- 


Vious than eating three me 


there are Indians who think otherwise; they sleep for a few 
cond rest, rise for another collation, and 


it they do not scruple to sleep in the 
ad; and what is more 
and, Sweden, and 


als a day or sleeping at night? Well, in Bolivia 
hours, get up 


to cat a snack, lie down for a s 
so forth; and whenever they feel like 
daytime. We drive on the right-hand side of the ro: 


logical for right-handed folk? But the custom of Engl. 


Austria is precisely the reverse, though left-handedness is no more com- 
Mon there than elsewhere. But surely it is natural to point with the index 
finger? It is not. Many American Indians do so by pouting their lips. 
about weaning a baby at nine months; 


Again, there is nothing eternally fit 
among the East Africans and the Javaho of Arizona, a boy of four or five 


will come running to take his mother 
In short, there is only one way o 


s breast. 
f finding out whether any particular 
idea or custom is natural or only conventional, to wit, experience; and 


that means not our limited experience in Ottumwa, Iowa, or the United 


States, or even in Western civilization as a whole, but among all the peo- 


Ples the world over. 
Human beings generally 


than that they have picked up such 
ether family, gang, church, party, or nation. 


rt is bound to invent some little tricks, 


act and think as they do for no other reason 
behavior and thoughts from some 


Social group of theirs, wh 


Every newborn unit of this so 1 
badges, songs, and what not of its own. How, otherwise, would one college 


Eaa a y 
1 From Lowik, R. H. Are we civilized. New York: Harcourt, 1929. Pp. 306. 
(Reproduced by permission of the author and the publisher.) 
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fraternity stand out from its neighbors? It's the particular Greek letters, 


and the pin, and the ingeniously unique way of hazing the novice, that 


give it individuality. Every human being belongs to a number of such 
social groups, some important, some trivial, from a philosophical point of 
view. Each group has somehow dev cloped its peculiar style of thought and 
behavior and thrives on adding to its quips and cranks. Accordingly, every 
one of us does a vast number of things that are imposed upon him as a 
member of some group. The way he cats, courts, loves, fights, worships, is 
not his individual invention, and it is largely independent of his mental 
make-up. All we have to do is to place him in a new setting. and at once 
he follows new rules for the game of liv ing in society, An American Negro 
does not speak Bantu or Sudanese, but English; he docs not pray to the 
spirits of his dead ancestors, but takes communion in the Baptist Church. 
Indeed, standards change even without a change of residence. What a 
difference between England under Queen Bess 
to come nearer home, what a difference betwe 


and under Cromwell! Or. 


n our generation and its 
immediate predecessor! Thirty years ago American women wore long 
skirts and called legs “limbs”; it is no secret that they have become less 
fastidious [pp. 3-5]. 


III. FOOD: THE STORY OF COFFEE? 


The story of coffee is no less entertaining. The tree is indigenous to Abys- 
sinia. The Arabs used the beverage in the fifteenth century of our era and 
began to spread it. However, even from Constantinople it is not reported 
until the following century. It reached Marseilles in 1644, but except for 
a few of the larger cities, France for several decades remained immune 
to temptation. Although Levantines and Armenians dispensed it in little 
shops where patrons could smoke and play cards, even Parisians failed to 
be interested until the Turkish ambassador who arrived in 1669 made it 
popular at private partie 


The more pretentious cafes of modern type 
did not spring up until the latter part of the century. ‘Then they rapidly 
turned into favorite haunts of all the upper classes of society—officers. 
men of letters, fine ladies and gentlemen, newsmongers, and soldiers of 
fortune. About the same time the coffee house became an established in- 
stitution in London 


an exchange for news and political opinions. 
By the eighteenth century coffee was a fixture in Germany, but 
violent protests were heard against the new habit. Husbands complained 


2 Ibid., pp. 36-37. 
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that their wives were reducing them to beggary and that many women 
would willingly forgo paradise if coffee were served in purgatory. At 
Hildesheim, a Government ordinance of 1780 admonished the people to 
abandon the novelty and to revert to the tried custom of their forebears: 
“Your fathers, German men, drank brandy and, like Frederick, the Great, 
were raised on beer; they were merry and of good cheer. That is what we 
also desire. . . . All pots, elegant cups, and common bowls . .. in short, 
everything that admits the epithet ‘coffee,’ shall be destroyed and 
smashed, so that its memory shall be annihilated among our fellows. 
Whoever shall sell (coffee) beans, shall have his whole supply confis- 
cated, . ae 


Evidently prohibition is not an invention of the twentieth century 
tuous beverages. 


and may be leveled against other than spi 


IV. DRESS AND FASHION: WHITE MAN'S FASHIONS ° 


The white man's fashions are as whimsical as the Polynesian's or the 
Negro’s. Even when a change is rational, it is dictated by chance rather 
than reason. In the early nineteenth century, Galton tells us, no Briton 
Was supposed to wear a mustache unless he were a cavalry officer; other- 
Wise “it was atrociously bad style.” But during the winter of the Crimean 
War it would have been a hardship to make the soldiers shave every day, 
0 their beards grew and when they returned to England the custom 
changed through their influence. The beard now became a token of man- 
liness, and at last even the clergy yielded “and forthwith hair began to 
Sprout in a thousand pulpits where it had never appeared before within 


the memory of man.” 
The eighteenth century bristles with examples of what Caucasians 


Will do in periods of superlative refinement. Under Marie Antoinette 


French ladies wore headdresses so high that a short woman’s chin was 
exactly midway between her toes and her crest. No carriages could con- 
veniently accommodate these towers of gauze, flowers, and plumage. When 


the Queen added to the height of her panache in 1776, its uppermost 


tier had to be removed as she entered her coach and replaced when she 


alighted, Ladies of the court knelt on the floor of the carriage, thrusting 


their heads out of the window. In dancing they were always afraid of 


bumping into the chandeliers. The heavily powdered and padded pyra- 


Mids worn on the head came to teem with vermin. Discomfort was intense, 


3 Ibid., pp. 83 
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but Western European genius did not abolish the fashion. Instead it in- 
vented an ivory-hooked rod and made it good taste to jab at the itching 
spots with it. Many American tribes forbid menstruating women to sc ratch 
themselves with their fingers; they have to use a special stick for the 
purpose. Thus, the powerful intellect of Homo sapiens succeeded in twice 
inventing a headscratcher. With Indians it formed part of the sacred 
setting of an adolescence ritual. In eighteenth century France the device 
was sensible enough if it proved effective granted that powdered head- 
dresses were indispensable. As a matter of fact, the remedy failed, but the 
vogue persisted. Were the French ladies more rational than their Indian 
sisters? 

Europe had a counterpart to feminine folly. For some time past the 
men had been wearing wigs. Of course these would not stay on in active 
movement, so tennis and all violent exercises ceased to be genteel past- 
times. Wigs started as a sign of distinction. At one time it was said in 
England that a doctor would as soon forgo his fee as his wig. But soon the 
lower ranks of society began to imitate their betters. Still there were dif- 
ferences in style and cost, and a man of quality had a varied assortment 
for different occasions. Pepys in 1663 bought perukes at two and three 
pounds sterling, but a dress wig came to cost up to sixty. No wonder Eng- 
lish wig manufacturers were alarmed when about 1765 smart folk began 
to wear their own hair again. 


We are now in a position to summarize some of the promi- 
nent features of conventional behavior. These are not all the pos- 
sible features that could be named, nor does every specific ex- 
ample display all the characteristics enumerated. But all conven- 
tional behavior will exhibit some of them. 

1. The responses are distributive. They can be found in def- 
inite geographical regions. Even in so restricted a region as that 
represented by a small town, not all of the conventional behavior 
will be shared by all. Instead, there are innumerable groupings 
and cleavages. 

2. The responses are diffusive. They may spread from one 
individual to another and from one region to another. The custom 
of coffee drinking is an example. 

3. The responses are historical in origin. They arise at some 
definite time and place and ofttimes seem to be perpetuated by 
mere chance. 

4. The responses are often correlated with one another. Head 
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scratchers were an adjunct to huge headdresses in France, and to 
the menstruation rituals in Indian tribes. This is one character- 
istic which makes conventional behavior seem so important and 
indispensable to the person performing it. He cannot conceive 
of one action being changed without changing many others, too. 
Whether the whole conglomerate is essential to his life usually 
falls beyond the scope of his understanding. 

5. The responses are powerful. They tend to remain as per- 
manent features of the individual’s equipment and to resist change 
or modification. Consequently, changes, when they do come 
about, are usually accomplished in a protracted series of small 
steps. Resistance gives way to partial tolerance, and finally to ac- 
ceptance. 

6. The responses are nonrational. The person possessing them 


has not thought them out“ or compared them to any objective 


Standards. 

Social psychological behavior is an important item in the 
study of human behavior. This type of behavior can be encoun- 
tered in any of the general categories of psychology, such as per- 
ceiving, feeling, reasoning, recalling, and so forth. Social psychol- 
ogy really cuts across the other branches of psychological science, 
and a proper orientation in it is essential to an adequate study 


of almost all other topics. 
The following studies are mainly so 
acter, 


cial psychological in char- 


V. SUPERSTITIONS OF SCHOOL CHILDREN * 
Rosalind M. Zapf 


One of the most readily accepted objectives of science teaching today is 


the elimination of false beliefs and the development of scientific attitudes. 
In working toward this objective, it is obviously necessary to determine 
the degree of superstitiousness existing in a given group of pupils as well 
as to measure growth away from these false beliefs at a later time. Within 
a classroom a paper-and-pencil test is usually resorted to. The question as 
to whether a superstition paper-and-pencil test is a valid measure of 
— 


4 Zarr, Rosatinp M. Comparison of respons 
test and in actual situations. J. educ. Res., 1945 
DY permission of the author and the publisher.) 


es to superstitions on a written 
-1946, 39, 13-25. (Reproduced 
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superstitiousness arose from the observation that an actual situation in- 


volving a superstition seemed to arouse much more emotion in a super- 


stitious individual than did a discussion concerning the same occurrence. 
When responding to the situation in written form, an individual might 
deny belief in it while actually believing in it very strongly. It was noted 
that even the word, “superstition,” spoken during the time that a paper- 
and-pencil test was being given sometimes caused a decided decrease in 
the number of superstitions marked as true. The realization that the 
statements are superstitions, which many pupils know are laughed at, had 
a bearing on the answers made. 

Thus, it seemed possible that what the paper-and-pencil technique 
measured might not be the same thing as would be revealed by confront- 
ing the subjects with the situations described in it. It was for the purpose 
of determining the degree of consistency that might prevail between the 
two types of responses that this restricted study was carried out. 

The Superstition Test, constructed by the writer, contained 140 


items, 100 common superstitions, and 4o neutral items which were in- 
serted between the superstitions. The latter had no bearing on the study 
and no further reference will be made to them. The term superstition was 
defined in this study as follows: “1. A disposition or tendency to ascribe 
phenomena which admit of a natural explanation to occult or super- 
natural causes. 2. An accepted belief whose falsity has been scientifically 
demonstrated.” 5 


to 


In order to compare paper-and-pencil responses and respons 
actual situations, it was nece 


ry to choose from the Superstition Test 
such superstitions as could be converted into actual situations suitable for 
presentation. Only the following twelve proved to be of such a nature: 
1. Three is a lucky number. 
2. Opening an umbrella indoors is bad luck. 
If you spill salt, you must throw a pinch of it over your left shoulder 
or you will quarrel with a friend. 
4. Always put your right shoe on before your left shoe, or you will 
have bad luck. 


5. Walking under a ladder will bring bad luck. 
6. See a pin, pick it up, 


All day long have good luck; 
See a pin and let it lie 
Before evening you will cry. 


5 Warren, Howarp C. Dictionary of psychology. Boston: Houghton Mifflin, 
1934. Pp. 372. (Reproduced by permission of the author and the publisher.) 
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Horse hairs will turn into horse hair worms if put in water. 
Breaking a mirror will bring bad luck. 


9 pyx 


Number 7 is a lucky number. 

10. A rabbit's foot will bring good luck. 

11. Make a wish while breaking a wishbone with a friend. I{ you get 

the larger piece, your wish will come true. 
12. Thirteen is an unlucky number. 
pupits sruprep. The individuals selected for this comparative study 

were drawn from groups of gA pupils tested with the written superstition 
test in the Cleveland Intermediate School of Detroit between September, 
1938, and November, 1939. Thirty-two pupils who claimed on the written 
test to have no belief in the 12 superstitions listed above constituted 
Group I. Nineteen pupils who claimed belief in 7 or more of these super- 
stitions made up Group 11.6 The testing was carried on at three different 
the experiment in actual situations following 


periods, one each semester, 
the written testing in every case by n 
weeks. 

procepure. The rooms used for observat 
rooms with which the pupils were very familiar. These two rooms were 
alf of which was glass. This was covered 
ad been sprayed with aluminum 


o less than one and no more than two 


ion were two small work- 


connected by a door, the upper h 
by fine mesh copper screening that h 
paint, which permitted the experimenter to observe the subjects without 
ntered the observation room from the library. 


being seen. The pupils e à t 
the following written direc- 


While each was in the library an assistant gave 
tions: 


Go into the little room off the library. Sit down at the table. On the 


table is a row of boxes, cach one numbered. Open each of these, starting 
with number 1. Read the directior 
all alone in the room. No one can see you at all. 


thing which you do not really care 


as on the outside and inside cover of 


cach box. You will be 
If the directions tell you to do any 


to do, that is all right. Just don't do it. 
ten minutes in which to do all that is asked of you. 


But do those that you don't mind 


doing. You will have 
Watch your time. Whe 
went in and give your paper, without your n 


n you have finished come out the same door you 
ame, to the person who gave 


it to you. 


Each pupil was sent individually 
at a table set at such an angle that the observer 


into the observation room. Upon 


entering he seated himself 
could see clearly all that took place. On the 


ee ola a 
6 It was impossible to find a 
12 of the superstitions. 


table were 13 candy boxes, 


n equal number of pupils showing belief in all 
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some one-pound and some two-pound size, numbered from 1 to 13 in red 
numerals. In addition there were on the table an umbrella, a hammer, 
and a dish of water. Near the table was a folding type ladder such as is 
used in any home. 

The pupil then proceeded to open the boxes. Box 1 contained a 
sheet of paper on which were typed the same directions given previous to 
his coming into the room. The other 12 involved the 12 superstitions listed 
earlier. The directions printed on the inside of the cover of each of these 
were as follows: 

Box 2. Many people believe that the number g is a lucky number. In 
this box is a set of 3 figures fastened together and also a set of 2 figures 
fastened together. If you think g is a lucky number, pin the set of g figures 
on your clothes and wear them while you are in this room. If you do not 
believe that g is a lucky number, wear the set of 2 figures. 

The box contained a set of three small china figures of animals tied 
together with a red ribbon fastened to a safety pin, and a set of 2 figures 
fastened in the same manner to a white ribbon. 

Box 3. There is a belief that if you open an umbrella indoors, bad 
luck will come to you. If you do not think this is true, open the umbrella 
that is on the table. If you think it is true, do not open it. 

Box. 4. Directions on the outside of the box: Turn this box over 
and then open it. Directions on the inside of the box: There is a belief 
that if you spill salt you will have a quarrel with a friend unless you throw 
some of it over your left shoulder. When you opened this box you spilled 
some salt. If you think you may now have a quarrel with a friend because 
of this, throw a bit of salt over your left shoulder. If you do not believe 
this, close the box and go on to the next box. 

The box was so arranged that in turning it over, a salt cellar, fastened 
to the inside of the cover of the box, poured out some of the salt which 
it contained. 

BOX 5. Directions on the outside of the box: Before opening this 
box take off your shoes. Directions on the inside of the box: There is a 
belief that it is bad luck to put your left shoe on first, If you do not believe 
this, put your left shoe on first. If you feel that this might be true, put your 
right shoe on first. 

Box 6. Many people believe that if you walk under a ladder, bad 
luck will come to you. If you do not believe this, walk under the ladder 
that is in the room. If you would rather not do this, don’t bother. Go on 
to the next box. 

Box 7. The following verse is believed by a great many people: 
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See a pin and pick it up. 

All day long have good luck; 

Sce a pin and let it lie, 

Before evening you will cry. 

If you think this is true, pick up the pins that are on the floor at the 
right side of your chair and pin them on your clothes. If you don't think 
this is true, don't pick them up. 

Box 8. It is said that horse hairs will turn into worms if they are 
put in water. Here are some pieces of horse hair. If you think that they 
might turn into worms, try it by placing a piece in the water in the dish. If 
you do not think this will happen, leave the hair in the box. 

box 9. Breaking a mirror is said to bring bad luck. If you don't 
believe this, take the hammer and break the mirror that is in this box. If 
you would rather not do this, put the mirror back in the box. 

Box 10. The number 7 is said to be a lucky number. If you think 
this is true, find the number 7 in this bunch of numbers and put it in 
your pocket for a day. If you do not think 7 is any better than any other 
number, take some other number. 

Small pieces of cardboard on which were printed a variety of num- 
bers were in the box. Among them were several printed with the num- 
ber 7. These were on red cardboard in order to make it easier to find 
them. 

Box 11, A rabbit's foot is said to give you good luck. If you think this 
is true, hold the rabbit's foot in one hand while you write a wish on the 
Piece of paper. If you do not think this is true, leave the rabbit's foot in 
the box and write the wish without holding it. 

The box contained a rabbit's foot, a pencil, and a piece of paper. 

0 people make wishes while breaking a 
ill have his wish come 


Box 12. It is said that if tw 
Wishbone, the one who gets the longer piece w 
true. If you think this is true, take one of these wishbones with you and 
wish with one of your friends. If you do not think this is true, leave it in 


the box. 
Box 13. This is the thirteenth box. If you feel that 13 might be un- 
lucky, do not open this box. If you do not think that 13 is unlucky open 


the box and follow the directions inside. If you do not open the box take 
your paper into the library and give it to the teacher who gave it to you. 
The directions inside the box merely repeated those given on the 
outside concerning leaving the room. 
At the time the pupil entered the 
list of questions which he was to answer as 


observation room he was given a 
he proceeded from box to box. 
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He was directed not to put his name on the sheet, thus leaving him free 
to answer as he wished but giving an added incentive for doing what was 
asked of him. Records were kept, however, by numbers so that each pupil 
could be identified. This pupil record sheet read as follows: 

Box 2. Did you pin on the g figures or the 2 figures? ———. 


Box 3. Did you open the umbrella? ———. 

Box 4. Did you throw salt over your left shoulder? 

Box 5. Did you put your left or right shoe on first? ———. 
Box 6. Did you walk under the ladder? ———. 

Box 7. Did you pick up the pins? ———. 

Box 8. Did you put the horse hairs in the water? ———. 
Box g. Did you break the mirror? ———. 

Box 10. What number did you take? 


Box 11. Did you hold the rabbit's foot while writing your wish? ———. 
Box 12. Are you taking a wishbone with you? ———. 
Box 13. Did you open the thirteenth box? 

The observer kept a separate record sheet for each pupil on which 
were recorded all reactions that could be observed, for every superstition 
tested. 

Observation of the reactions of these pupils proved to be most inter- 
esting and enlightening, not to say amusing at times. None showed any 
awareness of being watched. A quick glance around the familiar room 
sufficed in most cases. None came near the screened doorway, nor in any 
way gave indications of suspicion in that direction. In some cases the 
reactions to situations were very emphatic. These were sometimes in the 
form of gestures, sometimes in words and sometimes in facial expressions. 
Any number of individuals picked up the hammer to break the mirror, 
apparently toyed with the idea, but finally put it down again without 
completing the action. One boy did not go under the ladder although he 
sat and looked at it for some time. Then, several minutes later, he suddenly 
jumped to his feet, hurried around the table, ducked under the ladder 
and upon coming back to his seat said, “Boy!” Another did not hold the 
rabbit's foot while making a wish, but walked away with it at the end of 
the experiment. 

In some cases indecision was the most outstanding characteristic. In 
one case a girl took from Box 2 neither the two nor the three charms, 
although hesitating for some time. After Box 7, she went back and put 
on the three charms. After Box 8, she changed this to the two charms. A 
few minutes later, she took these off and finished the experiment without 
either. Still another wore the three charms throughout, but wrote on his 
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paper, “Took none. I don’t believe it.” In some cases individuals showed 
great amusement at different situations. An outstanding case was a Negro 
rabbit's foot, laughed aloud, slapped his 


boy who, upon coming to the 
rabbit's foot and kissed it and 


knees and clapped his hands, then took the 
held it tightly in his left hand while writing his wish. 

In a few instances, it was felt that inte! pretations of reactions by the 
a boy, after much hesitation and 


observer were justified. In one instance. 
Lit but held it far from him, 


handling of the umbrella, finally openec 
shut. Another, upon choosing a 


atting the pocket 


and his ey 


keeping his head turned away 
number, quickly took the 7 and put it in his pocket, p 
ent he stopped, then took the 


several times. Near the end of the experi 
slowly back in the box. Still 


7 out of his pocket, looked at it, and put it 
abbit’s foot tightly to her and sat 


another wrote no wish, but held the r. 
the inter- 


eyes closed. In cases such as these, 


quietly for a moment with her 
acted superstitiously even though, 


pretation was made that these pupils re: 
strictly speaking, they did not respond e 
dividuals had. 


xactly as other superstitious in- 


Table 2 


arious Ways to Actual 


Percentage of Pupils Re 
iperstitious 


sponding in V: 
Situations 


Did Not Touch Reaction Reaction 
Item [| Group | Group | Total | Group | Group Total | Group | Group | Total 
1* 11 I ul I u 

— me || ae n | la a | 
2. Number 3 21.88 | 10.53 | 17-65 52.63 65.63 54.90 
3. Umbrella 0.0 0.0 0.0 63.16 87.50 08.63 
4 Saly 0.0 0.0 0.0 47:37 100.00 82.35 
5. Right shoe | 71.88 | 42-11 | 60.78 26.32 18.75 23.53 
6. Ladder 0.0 0. o o.o 78.95 71.88 52.94 
7: Pins 0.0 0.0 0.0 63.10 93-75 72.55 
8. Horsehairs | o. o 0.0 0.0 i 47-37 78.13 68.63 
9. Mirror 0.0 9.0 oo | 75.00 84.21 1885 
10. Number 7 | 0.0 0.0 oo 12.50 
11. Rabbit's 

foot 6. 12.50 
12. Wishbone ae 0. 


igo owg 1, 32 pupils who claimed 
ons; Group II, 19 pupils who cl 


RESULTS. 


g An examin 
tions showed that not all were equally satisl 
seen in Table [2] 


to g : 8 
o actual situations. As can be 


Won the w 
aimed belief in seven or 


ation of the respon 
actory as measures of response 


en te: 


more. 


ses made to the twelve situa- 


, which is a summary of 
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the observed reactions for each group. responses to items 5 and 13 are 
distinctly different from the rest. Item 5, the belief that it is bad luck to 


put your left shoe on first, was completely ignored by 60.78 percent of the 
pupils. They did not bother to remove their shoes at all. Item 13. the 
belief that the number 13 is unlucky was ignored by 3.92 percent of the 
pupils. In these cases the boxes were opened without even a glance at the 
directions on the outside of them. In addition to this, there was a non- 
superstitious reaction by 86.27 percent. Thus, it was felt that these two 
items were definitely so artificially set up that they contained practically 
no stimulus value and were therefore dropped in an interpretation of the 
results. Thus all results are on the basis of the 10 remaining superstitions. 
It must be acknowledged, of course, that none of the situations was nat- 
ural, but they were attempts to approximate reality in an artificial setting. 

An examination of the columns giving total results in ‘Table [2] 
indicates that in all but one item a greater percentage of pupils showed 
non-superstitious reactions when facing actual situations than showed 
superstitious reactions. 


As a partial explanation of this, it must be taken 
into consideration that over three-fifths of the pupils had stated their dis- 
belief in the situations involved on the pape 
therefore be expected to show fewer superstitious reactions than those who 
had stated that they believed them. ‘The totals would therefore be ex- 


and-pencil test, and would 


pected to be overbalanced by those claiming not to believe these specific 
superstitions. A comparison of the responses of Group I and Group II on 
individual items proves this to be true. Group II, claiming belief in the 
superstitions on paper shows a much higher percentage of superstitious 
reactions than Group I, which claimed no belief. Conversely, under the 
heading, Non-Superstitious Reactions, Group I, claiming no belief on 
paper, showed a far higher percentage of non-superstitious reactions than 
Group II. 

An interesting fact is to be noted in the column headed Superstitious 
Reactions of Group I. The superstitions causing the greatest change in 
response from no belief on paper to evidence of belief in actual situations, 
were 6, 8, and g. In superstition 6, which is the belief that it is bad luck 
to walk under a ladder, 28.13 percent of the pupils did not go under the 
ladder despite the fact that all had claimed no belief whatever in this 
statement. Superstition 8, the belief that horse hairs turn into worms drew 
more superstitious response in the actual handling of the object than were 
admitted on the paper-and-pencil test, 21.88 percent, trying it out. An 
element of curiosity may perhaps have accounted for some of this as well 
as superstitiousness, however. The belief that it is bad luck to break a 
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mirror, item g. was by far the most stimulating of all the superstitions. In 
this it was found that 75.0 percent of the pupils refused to break a mirror 
even though they had claimed that they did not believe the superstition. 
It was effective as well in Group H since it is seen that 84.21 percent 
reacted superstitiously to it. There is the possibility that the situation was 
too artificial for some, accidental breakage being the real test of the 
superstition. For others the fear of breaking school property may have 
prevented them from responding as they wished. In Group II this super- 
Stitious reaction was exceeded by item 11, the belief in the luck involved 
in a rabbit's foot. 

The coefficient of correlation between the scores for the ten super- 
Stitions tested by the paper-and-pencil method and the scores in actual 
Situations was found to be .79 K .03. Thus a fairly close relationship 


existed between the two types of scores. 
Table 3 


Distribution of 51 Pupils with Respect to Consistency of Response to 


Superstitions on Paper-and-Pencil Tests in Actual Situations 


Percentage Group-I Group-II Total 
ol Consistency Frequency Frequency Frequency 
100 2 0 2 
go 14 3 17 
80 9 1 10 
70 3 6 9 
60 2 5 7 
50 2 2 4 
40 0 1 1 
30 0 1 1 
Mean percent 81.56 65.26 75-49 
Standard Deviation 11.99 15.68 15.88 
A comparison was then made of the consistency between the responses 
Made with paper and pencil and the responses made when pupils faced 
these same superstitions in actual situations. Table [3] presents a sum- 


mary of these data. The results are given in terms of percentage of con- 


Sistency between the two types of response, 
Pupils in Group I gave the same responses in all ten situations, both on 
and in the experimental room, thus showing 


that is, for example, two 


tl 1 j- 

nS Paper-and-pencil test . i 
100 Percent consistency; 14 gave the same responses in nine situations, re- 
sulting; : ; 

ulting in go percent consistency- 


The range of consistency for the entire group of 51 pupils was from 
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30 percent to 100 percent, the mean falling at 75.49 percent, with a 
standard deviation of 15.88. Group I, those stating their disbelief on 
paper, showed a mean of 81.56 percent with a standard deviation of 1 1.99, 
while Group II, those stating belief in 7 or more of the 10 superstitions, 
showed a mean consistency of 65.26 percent with a standard deviation of 
15-68. Thus it would seem that, within limits, the pupils expressing no 
belief in certain superstitions acted more in accordance with their state- 
ments than those claiming to believe in them. 

A further examination of the responses of pupils who had indicated 


belief in 7 or more items on the paper-and-pencil test indicates an inte 
ing point, however. The mean consistency in responses to those supersti- 
tions in which these pupils had stated no belief on paper, was 47.37 per- 
cent as compared with 68.15 percent consistency on items in which they 


had stated belief on paper. Among these more supers 
fore, statements of no belief on paper were not 
ments of belief. 


tious pupils, there- 
s reliable as the state- 


It must be remembered throughout this phase of the study that 
Groups I and II were not only small, but not equal in numbers, nor were 
they equated with respect to such factors as intelligence or age, although 
all of the pupils were in grade 9A. However, results indicate that, for the 
pupils tested, less consistency in response existed among pupils who 
claimed to believe a larger number of superstitions, Any shift in response 


by these pupils to the same superstition presented in two different ways 
may perhaps be accounted for by the greater tendency toward suggesti- 
bility existing in the superstitious group. As a result of other work on be- 
lief in superstitions, the writer found a correlation of .50+.02 between 
belief in superstitions and suggestibility. Because of this it would seem 
reasonable to expect that on reacting to a superstition on a paper-and- 
pencil test, the more suggestible pupil might say that he believed it, 
whereas upon meeting it in an actual situation the response might easily 
not be the same. The reverse could be true as well, that the superstitiously 
inclined pupil might claim on paper not to believe a superstition, but 
upon meeting it in an actual situation, would, again due to his tendency 
to be influenced by the suggestion, react superstitiously. 

A comparison was also made of the answers to the list of questions 
uch pupil responded to before leaving the observation room with the 
overt responses he had actually made. Since the individual did not sign 
his name, he was free to answer the questions either in accord with what 
he had actually done, or with what he thought others would consider com- 
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mendable. The result obtained by checking the sheets against the records 
of the observer are recorded in Table [4]. 


Table 4 


Denials of Superstitious Actions Made by 51 Pupils on Unsigned Questionnaire 


Number of Group-I Group-II Total 
Denials Made Frequency Frequency Frequency 
0 18 6 24 

1 11 3 14 
2 3 7 10 
3 0 3 3 
Total 17 26 43 


From this it can be seen that 24 pupils made no denials while 27 
Pupils refused to admit that they had made superstitious responses, al- 
though the observer's records showed that they had. In addition, one 
Pupil omitted answers to 5 items to which he had reacted in a superstitious 
manner. No one said that he had made a superstitious response when 


none had actually been made. It is to be expected that Group 1 would 
as the less supersti- 


have a smaller number of denials since this group v 
tious. The conclusion might be drawn from these results that an in- 
dividual, behaving superstitiously, frequently is conscious of the fact that 
his behavior is not entirely approved by others, and denies such behavior. 
This is in full accord with the ordinary reactions of individuals when 
the question of superstition is brought up. Among otherwise intelligent 
adults it is not hard to find one who claims he is not superstitious, but 
who secretly carries a coin when he feels it to be a lucky piece, tosses a bit 
of salt over his shoulder when no one is looking or “outsmarts” the black 
cat by turning around! 

conctusions. The responses to superstitions on a paper-and-pencil 
and the responses made to the same superstitions in actual situations 
were consistent to the extent of 75.49 percent. Since the coefficient of cor- 
relation between the scores for the two types of response was found to be 
‘79.03, it would seem to indicate that the paper-and-pencil testing 
method is reasonably valid as a measure of superstitiousness, although it 


tes 


is not possible to say that it is as good a measurement in actual situations. 
The situation method, however, is quite impossible to use in testing any 
large number of pupils, nor can it be applied to more than a few super- 
stitions. Further, it can not be made at any time stimulating enough to 
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be anything but an artificial substitute. It would seem, from these results, 
therefore, that the paper-and-pencil method may be used as a measure of 
superstitious tendencies despite the fact that it is not completely accurate 
in the case of every specific superstition [pp. 13-24]. 


VI. VOODOO DEATH? 
Walter B. Cannon 


Anthropologists and others who have lived among primitives frequently 
report the death of natives who have been placed under some spell of 
sorcery or “black magic.” Such cases have been reported from natives in 
South America, Africa, Australia, New Zealand, and Haiti. This phe- 
nomenon scems extraordinary and bizarre to us. The author therefore 
proposes to inquire whether reports of such deaths are trustworthy and, 
if so, to look for a possible explanation for them in terms of acceptable 
psychological and physiological principles. 

Some of the testimony follows. 

Leonard (1906) $ 

I have seen more than one hardened old Haussa soldier dying 
steadily and by inches because he believed himself to be bewitched; 
no nourishment or medicines that were given to him had the slightest 
effect either to check the mischief or to improve his condition in any 
way, and nothing was able to divert him from a fate which he con- 
sidered inevitable. In the same way, and under very similar conditions, 
I have seen Kru-men and others die in spite of every effort that was 
made to save them, simply because they had made up their minds, not 
(as we thought at the time) to die, but that being in the clutch of 
malignant demons they were bound to die. 

According to Tregear 9 (1890) the taboo among the Maoris of New 
Zealand is an awful weapon. “T have seen a strong young man die,” he 
declares, “the same day he was tabooed; the victims die under it as though 
their strength ran out as water.” 

Dr. S. H. Lambert wrote in a letter the following report of a medical 


T Adapted from Cannon, WALTER B. Voodoo death. Amer, Anthrop., 1942 
44, 169-181. (Reproduced by permission of the author and the publisher.) 

8 Adapted from Lronarp, A. G. The lower Niger and its tribes. London: 
1906, 

® Adapted from Trecrar, E. Journal of the Anthropological Institute, 1890, 
19, 100. (Reproduced by permission of the publisher.) 


Social Behavior 139 


doctor working on the sugar plantation of North Queensland. One day 
a young member of the Kanaka tribes came to him and reported that a 
spell had been placed on him and he would soon die. The doctor ex- 
amined the man thoroughly, including an examination ‘of the stool and 
the urine. Everything was normal. He was put to bed but gradually grew 
weaker. The next morning he died. A postmortem examination revealed 
nothing that could account for the fatal outcome. 

In this case at least the possibility that witch doctors actually kill 
their victims by poisoning or some other means would seem to be ruled 
Out. 

Dr. J. B. Cleland, Professor of Pathology, at the University of 
Adelaide, Australia, reports on a robust native tribesman who was 
injured in the thigh by a spear on which a spell had been cast. The man 
slowly pined away and died, although the wound was only in the fleshy 
Part of the thigh and there were no surgical complications. Cleland be- 
lieves that poisoning the victim is highly improbable because the natives 
evidently know nothing of poisons and there are few such plants in that 
region. 

Dr. Herbert Basedow 10 (1925) in his book, The Australian Aborig- 
tal, wrote the following account of the curse placed on victims by point- 
ing a bone at them. 

The man who discovers that he is being boned by any enemy is, 
indeed, a pitiable sight. He stands aghast, with his eyes staring at the 
treacherous pointer, and with his hands lifted as though to ward off 
the lethal medium, which he imagines is pouring into his body. His 


cheeks blanch and his eyes become glassy and the expression of his 


face becomes horribly distorted; . . - From this time onwards he sick- 


ens and frets, refusing to eat and keeping aloof from the daily affairs 
of the tribe. Unless help is forthcoming in the shape of a counter-charm 
„ his death is only a matter of a comparatively short time. 


In general ethnologists have tended to consider it probable, on the 


basis of reports from many parts of the earth, that being placed under a 
Spell may result in the death of the victim. Physiologists and physicians 


have tended to discredit it. 
In order to evaluate the probabilities accurately, it is necessary to 


have some conception of what it means to a primitive to be placed under 
a spell. The aborigines are more ignorant and have more superstitions 


10 Baskbow, H. The Australian aboriginal. Adelaide: 1925. (Reproduced 
by Permission of the author and the publisher.) 
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than most people in our culture do. Instead of dispassionate knowledge 
they have fertile imaginations which fill their environment with evil 
forces and powers. Their fear of surroundings is partly overcome by 
community living. If they have the fixed assurance that some specific 
action, such as pointing a bone at them, will certainly result in death, 
and if their fellows regard them as doomed when this happens, the effect 
can be very profound. In some cases the victim is completely avoided by 
his fellows, even his relatives, and is left alone with his overpowering 
fear of mishap. 


The question at stake is whether a prolonged state of fear can lead 


to death. It has been well established that emotional states can violently 
disrupt the ordinary workings of the organism and result in sickness. 
Cannon demonstrated that in decorticate cats, when the sympathico- 
adrenal system becomes active during “sham rage” the cat may die after 
four or five hours. During such activity of the sympathico-adrenal system 
the hair stands on end, heart rate may double, blood pressure increases, 
and sugar concentration in blood increases three times the normal. Vari- 
ous other studies indicate that a persistent and profound emotional state 
may induce a disastrous fall of blood pressure which results in death. 
Lack of food and water will help this outcome. 

During war surgeons report cases of surgical shock when the soldier 
may die from apparently trivial wounds because of the terrifying experi- 
ence connected with being wounded. One famous American surgeon 
even refused to operate on civilian patients who expressed a fear of the 
outcome, so afraid was he of the important factor of surgical shock. 

Cannon suggests that “voodoo death” may be a real phenomenon 
explainable as due to shocking emotional stress. The known physiological 
changes occurring during surgical shock could be used as a check. If the 
victim of the voodoo spell were dying because of emotional shock the 
following symptoms should be present: pulse towards the end would be 
rapid and “thready”; skin would be cool and moist; red blood corpuscle 
count would be high; blood pressure would be low; blood sugar would 
be increased. Perhaps some witness of a “voodoo” death may some day 
be able to check on these changes before the victim dies. 


Social Behavior I4l 
VII. SEXUAL BEHAVIOR AND SOCIAL LEVEL" 


Humans are members of large numbers of social groups, such as 
family, neighborhood, school, occupational, religious, and club 
groups. Within these groupings smaller sociopsychological units 
can be isolated, some of them involving only two individuals. 
Units of this sort can be isolated when two or more individuals 
perform a certain action in the same way, as when a father and 
son share a dislike for carrots, a fraternity shares certain attitudes 
toward a rival organization, or a squadron responds to the com- 
mand, “Present arms.” Clearly, a particular individual shares be- 
haviors with a very large number of other individuals and groups. 

In spite of the fact that a person has membership in such a 
diversity of sociopsychological units, tendencies can be demon- 
Strated for the sharing of responses or performance of similar re- 
actions in such general group classifications as educational level 
and occupational class. Kinsey, Pomeroy, and Martin have found 
this to be true in the case of sexual responses in the human male. 


FINDINGS or THE Kinsey STUDY WHEN GROUPS ARE CRUDE) 
ISOLATED ON THE BAsis OF EDUCATION OR OCCUPATION 


1. TOTAL SEXUAL OUT (The term “total outlet” refers to 
the sum of orgasms derived from various forms of sexual behavior.) 

Earlier investigations have suggested possibilities for striking 
differences in the frequency with which sexual responses are per- 
formed between different social groups. In his sample of American 
males, Kinsey found that those belonging to the college level, even 
though not yet of college age, performed fewest sexual responses. 
iot be due to school conditions, since they 
ages when the students were in contact 
al groups. To explain such dif- 


Such differences could 1 
existed at early adolescent 
With members of all education 
ferences one would have to look to the students’ membership in 
ther social groups, particularly the family. 

2. FORMS OF SEXUAL OUTLET. Educational group differences 
also are found with reference to different forms of sexual behavior. 


Although Kinsey found masturbation appearing in nearly all male 
ae ae 


W. B., & MARTIN, C. E. Sexual behavior in the 


11 Kinsey, A. C., POMEROY, nt 
1948. Pp. 804. (Reproduced by permission 


h 
18 1 male. Philadelphia: Saunders, 
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the authors and the publisher.) 


742 Empirical Foundations of Psychology 


histories, it was reported most often by college-level males and 
least frequently by males not going beyond the eighth grade (sce 
Figure 18). Similar but more striking differences were found with 
regard to nocturnal emi 


ons (differences in imaginative behav- 
ior and in the range of objects that operate as sexual stimuli 
probably are involved here) and to heterosexual petting. The 
results obtained for educational groups were consistent with a 


PATTERNS OF THREE EDUCATIONAL LEVELS- ADOLESCENCE -15 


PATTERNS OF THREE EDUCATIONAL LEVELS -AGE GROUP 16-20 


PATTERNS OF THREE EDUCATIONAL LEVELS - AGE GROUP 21-25 


9-12 
13+ 


Masturbation « Nocturnal: Petting «Intercourse «Intercourse: Homosexual 
emissions with with outlet 
companions prostitutes 


MAG 


FIG. 18 Patterns of sexual behavior at three educational levels, among single 
males for 3 age groups. Each horizontal line extending across the page sum- 
marizes the pattern for one of the educational levels. Relative lengths of bars 
in each outlet show average mean frequencies for the group. The scales vary 
for different sources of outlet, but there is an approximate indication of the 
relative importance of each source in total outlet. (Kinsey, A. C. & Pomeroy, 
W. B. & Martin, C. E., Sexual behavior in the human male.) 


distribution of the subjects on the basis of occupational level. 


Masturbation, for example, occurred most often in the profes- 
sional group. i 
The frequencies with which different educational and oc- 
cupational groups of males engage in premarital intercourse dif- 
fers markedly from the above. Such forms of behavior are infre- 
quently performed by members of the college group and by upper 
occupational groups. About 85 per cent of the grade-school sample 
(age 16 to 20 years) report this behavior, and it constitutes about 
60 per cent of their total sexual outlet, while only about 40 per 
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cent of the college group engage in premarital intercourse, and 
usually this occurs infrequently, accounting for only 11 per cent 
of the total sexual outlet of this group. Apparently, differences in 
ideals or moral standards as absorbed from their respective groups 
accounts for this behavioral difference. 

These findings suggest striking differences in the culturaliza- 
tion to be found with regard to sexual responses, and they are 
consistent with the discovery that in the early adult years extra- 
marital intercourse occurs with relative infrequency among the 
higher occupational- and educational-group males as compared 
with the lower groups. 

Rather marked educational-group differences were found con- 
cerning homosexual responses. These responses were found most 
frequently among single males in the high-school group, approxi- 
mately 55 per cent of the sample reporting one or more homo- 
sexual experiences, while such behaviors accounted for 10 to 25 
per cent of the total sexual outlet of the group. In contrast, only 
yo per cent of single males in the college group reported such ex- 
periences, and these were rarely more than occasional contacts, 
accounting for very little of the total sexual outlet of the group. 

It has long been known that sexual contacts occur between 
human and infrahuman animals. Occasional enterprises of this 
sort are conventional in some adolescent groups. Further, the at- 
titudes of different societies toward this sort of sexual behavior 
have varied greatly. For example, in thirteenth-century Sweden, 
it appears that animal contacts were regarded as offenses against 
the owners of the animals, and the owners were entitled to com- 
pensation. In other groups, it has been ridiculed, and the person 
committing the act has been viewed as unable to compete with 
other males for the favors of the women of the community. In 
still other societies, no discrimination may be made between hu- 
man and infrahuman sex partners. 

For obvious reasons, animal contacts in the United States 
are most frequently found in rural areas. Only rarely, however, 
are these more than occasional contacts. Among none of the edu- 
cational groups does animal contact account for an appreciable 
amount of total sexual outlet. 

3. STIMULI FOR SEXUAL RESPONSES. The objects and conditions 
which operate as sexual stimuli vary with different educational 
groups, e. g., males of the upper educational levels are most fre- 
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quently stimulated sexually through daydreaming or imagination, 
by visual contacts with females, burlesque shows and pictures, by 
obscene stories, by erotic literature and love stories in “good litera- 
ture,” by movies, and by animals in coitus. The reading of erotic 
literature is limited principally to the upper educational groups. 
Clearly, sexual responses in these groups have become conditioned 
to many and diverse stimuli. 

Such a range of sexual stimuli is less common with males of 
the lower educational groups. Actual contact is the most promi- 
nent sexual stimulus for these males. The basic development of 
these different culturalizations in sexual behaviors lies primarily 
in the complexities of behavioral evolution in the family situation. 

4. ATTITUDES CONCERNING SEX. The artificial and arbitrary 
characteristics of cultural actions are excellently exemplified by 
the variety of attitudes found toward sex. 

Consider masturbation. Attitudes toward this form of sexual 
behavior vary among cultural groups from the one extreme of 
considering it immoral, abnormal, and conducive to deterioration 
and insanity to the other extreme of considering it a desirable 
form of sexual activity. For instance, among some human groups 
over the world as well as certain sociopsychological units in the 
United States, masturbation of the infant is used as a form of play 
or to sooth the infant, while among other groups such activities 
would not be tolerated. 

Kissing shows many cultural differences. In some ethnic 
groups it is unknown, in others it is regarded as disgusting, while 
in some groups kissing is elaborate and extensive. In some groups 
one finds in place of kissing the biting of the neck, lips, cheeks, 
or eyelashes. Within the United States extreme variation in kissing 
is also found. Note that members of upper educational levels may 
be disgusted by the common drinking cup but consider certain 
forms of kissing an essential part of their sexual behavior. Individ- 
uals from “across the tracks” may not be disturbed by the un- 
sanitary nature of the common drinking cup but may be shocked 
and revolted by such kissing. As a matter of fact, kissing (in any 
form) may be considered improper. Nowhere is the arbitrary na- 
ture of conventional behavior better illustrated than here. 

Attitudes toward premarital intercourse also tend to differ 
with various educational groups. Moral objections are rather in- 
frequent among males of lower educational groups but are offered 
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by more than half the males of the college-level group in the 
Kinsey report. Also more males of upper educational levels tend 
to be fearful of public opinion regarding premarital relations. At- 
titudes with regard to nudity and manual and oral stimulation 
also tend to differ with educational levels. 

Although a sociological grouping on the basis of educational 
level or occupational class is extremely rough and individuals may 
be members of many sociopsychological units in various levels, 
it is apparent that the way of behaving sexually that an individual 
acquires is primarily a function of the persons which whom he is 
reared. This is illustrated in Fig. 18 summarizing some of the 
findings here discussed from the Kinsey report. 


VIII. CULTURAL FACTORS IN GESTURE 


Efron ie has been interested in discovering possible differences in 
the gestures of people belonging to different cultural groups. More 
specifically, he made a comparative study of Eastern Jewish and 
Southern Italian immigrants and their descendants in New York 
City. Thus, he had “traditional” Jews and Italians on the one hand 
and “assimilated” or Americanized Jews and Italians on the other. 

The study utilized direct observations of people in sponta- 
neous everyday situations, 2,000 sketches of gestures by an artist, 
a count of the number and kinds of gestures per unit time, and 
an analysis of approximately 5,000 feet of motion-picture film, 
through observations and judgments of naive observers, and 
through graphs and charts derived from projecting the separate 
frames on coordinate paper. The subjects observed consisted of 
850 traditional Jews, 700 traditional Italians, 600 assimilated Jews, 
and 400 assimilated Italians. None of the subjects realized that 
he was being observed. 

The observations were made at the following places: tradi- 
tional Jews in the lower East Side parks, markets, streets, syna- 
gogues, restaurants, homes, and social meetings; traditional Ital- 
ians in the parks, markets, restaurants, homes, social meetings, 
and public games of “Little Italy” and Southern Italian meetings 
at the Teatro Venezia. Assimilated Jews were observed in the sum- 


12 Erron, D. Gesture and environment. New York: Columbiz University 
Press, 1944. Pp. 184. (Reproduced by permission of the author and the publisher.) 
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mer resorts of the Adirondacks and Catskills, Saratoga race track 
and hotels, Columbia University (both faculty and students), 
Temple Emanu-El, other schools, homes, and social and political 
gatherings. Assimilated Italians were studied at Columbia Uni- 
versity, Casa Italiana, gatherings of Italian-American societies, 
homes, and fraternity and political meetings. 


FIG. 19 Characteristic gestures of Ghetto Jews. (Efron, D., Gesture and en- 
vironment.) 


RESULTS 


TRADITIONAL JEWs. The “Ghetto Jews” showed a type of ges- 
ture that was much more restricted in radius than that of South- 
ern Italians. The gestures of the former seemed to take place 
within the immediate area of the speaker’s chest and face, hardly 
ever going beyond the limit of head or hips. Nor was the upper 
arm of the Jew very active in gesturing, being mostly rigid and 
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attached to the side with the axis of gestural motion centering at 
the elbow or wrist. In general, Jewish gestures were more complex 
than those of other groups, showing sudden changes in direction 
or plane. Head gestures, too, which were common here, were al- 
most absent among Italians. Another distinctive characteristic 
showed itself in group conversations during which traditional 
Jews tended to huddle in compact groups. This, as well as simul- 
taneous gesturing of two or more individuals and gesturing with 
objects, was not in evidence among traditional Italians (see il- 


lustrations). 


“FAMILIARITY” WITH THE PHYSICAL PERSON OF THE INTERLOCUTOR, 
“Traditional” Eastern Jews quite often touch the body of their conversa- 
tional partner. This is done either as a means of interrupting his dis- 
course, or in the ol capturing his attention. In the course of our ex- 
ploration of the swarming streets of the lower East Side, we soon became 
accustomed to the idea of seeing a person firmly grasping the coat lapel 
of his companion with one hand, while the other was describing all 
Kinds of arabesques in the immediate vicinity of his nose. No less fre- 
quent was the spectacle of an individual seizing the wrist of his opponent, 
or boring with the index finger through the buttonhole of his coat. 
Pulling or shaking the body of the conversational adversary are also 
habitual procedures in the gesture technique of the ghetto Jew. 

The most current phenomenon is that of grasping the arm of the 
interlocutor, and its extreme case makes itself apparent, in a rather ludi- 


crous way, when the two participants in the gestural fencing become 
clamped to each other's hands or coat lapels, and fight out the battle 
by means of head motions only. One of the most curious examples of 
what one might call gestural “promiscuity” in conversation is a case in 
which the speaker (or to be exact, one of the speakers, for the two inter- 
locutors were enthusiastically talking and gesturing at the same time), 
not only grasped the arm of his impatient opponent, but actually gesticu- 
lated with it! The latter was admonishing the former, who seemed to be 
quite annoyed by the didactic gesture of his friend. The victim tried a 
few times to stop his movement by doing the same thing, but apparently 
to no avail. Finally, he seized the other's wrist, and started admonishing 
him back with his own (the companion’s) hand. This situation is illus- 
trated by figure [20c]. 
We have never seen anything of the kind in the American (whether 
Anglo-Saxon or Jewish) or the Italian (whether “traditional” or “as- 
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a while one of them may be seen performing a restrained, expository, or 
didactical gesture, ceremonious in its form and somehow “conceited” in 
its quality. The general impression we have drawn from our observa- 
tions and interrogations is that their conversational gestures are in- 


FIG, ikta x n 
20 Gestural behaviors of the members of various cultural groups. A, 


Pape Milia wide gestural ra us; movement from shoulder. B, C, 

Ge bidet Jews: observed on Rivington Street, lower East Side, New York. 

pee ia n wiii the arm of the interlocutor. E, Ghetto Jews crowding in 
sation. (Efron, D., Gesture and environment.) 


hibite 1 A 
ted by the social norms of their “good society.” In this, we think, 


rey do not differ much from any of the other “elites” in America 
(whether of Anglo-Saxon, Jewish, or any other origin) among whom 
gesture is considered a “bad habit“ of “common people,” and is con- 
trolled by education and social censure (p. 124]. 
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The difference between the gestural behavior of ghetto Jews and 
that of the above mentioned Americanized Jewish individuals (in this 
case, almost complete absence of movement) raises a great doubt as to 
the validity of the theory, according to which Jews are “racially” in- 
clined to gestural movement in conversation [p. 125]. 


Efron made one other interesting observation to the effect 
that some individuals gesticulated with combinations of gestural 
elements common to both American and traditional Italian or 
Jewish groups. These were people who had only partially broken 
away from the mores of the corresponding “traditional” groups. 
Efron called this a “hybrid” gesture. 

SIGNIFICANCE OF EFRON’s stupy. In our opinion, this study 
shows clearly that an individual's gestural behavior is very def- 
initely related to that of the group in which he is reared. Efron be- 
lieves that it disproves the alleged inbornness of reactions which 
are coming to be more and more attributed to culturalization. It 
appears that an individual reared in the ghetto or Southern Italy 
is psychologically different from one reared in America, or, more 
specifically, New York. 


IX. FOLIE 4 DEUX 


By this time the student must realize that an individual learns to 
chew gum or smoke opium as the result of a psychological mem- 
bership in a particular group. He acquires the language, praying 
behavior, likes and dislikes, and beliefs of his associates. 

When groups are widely distributed in the manner of Eng- 
lish-speaking, Mohammedan, Christian, or Buddhist communi— 
ties, the individual within that group performs behavior which 
adapts him to a widely disseminated environment. But culturaliza- 
tion may be restricted to minority groups such as nudist colonies 
or societies of conscientious objectors. In such cases, the resulting 
uniform behavior of the minority group is at variance with the 
action approved by the larger group and may lead to conflict. 
Separationists and dissenters who start their own schools or reli- 
gious organizations are examples. 

Still smaller cultural bodies may develop behaviors which are 
so peculiar and specific that no one else can accommodate himself 
to them, or vice versa. “Twin language” illustrates the point well. 
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Twins that play intimately in isolation from others sometimes 
develop a highly individualistic language, imaginative behavior, 
and other reactions. However, not only twins but any two individ- 
uals may evolve behaviors in common, i. e., shared reactions. 

Just as a mother on a lonely farm may culturalize an only 
child to behave like others of the group which culturalized her, so 
may pathological individuals cause others to acquire delusions and 
hallucinations which, in this case, only the two persons share in 
common. Nevertheless, the technique is essentially that of cul- 
turalization in which one person succeeds in getting another to 
act like himself. Some authors have named this situation imposed 
or communicated psychosis. The French name, folie d deux, is 
particularly appropriate inasmuch as it suggests that just as one 
may have tea-for-two, so one may also have insanity-for-two. Of 
course, there are also folie à trois, quatre, cing, and so on. The fol- 
lowing cases are mostly of the folie à deux variety. 


Report oF Cases s 


CASES 1 AND 2—E. S. AND H. Ss. Two sisters who present an identical 
psychosis. Little information has been obtained concerning their early 
life except that they were always said to have been peculiar. There is 
a difference of about 10 years in their ages, the older being about 50 
years of age. Not much is known concerning their conduct before ad- 
mission to a state hospital except that the janitress in the house in which 
they lived said she had known them six years, that they never visited 
with other tenants in the house and scarcely answered their greetings of 
the day. They dressed in a very fantastic manner, and at times talked 
about their imaginary ideas. They were admitted to a state hospital in 
1923 and were found to have a very bizarre trend of thought to which 
they have constantly adhered during their hospital residence since that 
time. They believed they were made by a machine which they referred 
to sometimes as “it” and sometimes as “he.” Each one said that neither 
she nor her sister were ever born, but that both had lived for thousands 
of years, They felt very sure that all their activities were controlled by 
this machine and that they would never die. Their only explanation for 
admission to the hospital was that they lost contact with the machine for 
some reason which was unknown to them, but when they re-established 


contact with it their difficulties would be solved. 


fe Se co ey 
13 Grover, M. M. A study of cases of folie à deux. Amer. J. Psychiat., 1937, 


93, 1045-1062. (Reproduced by permission of the author and the publisher.) 
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During all these ycars they have both clung very tenaciously to the 
ideas expressed. When any attempt was made to obtain any information 
from them concerning their past life, they invariably reverted to their 
ideas about the machine as given above. They spent a large part of their 
time doing art work in the occupational therapy class and when not 
thus engaged sat together conversing in a very low tone of voice, always 
making sure that no one around them heard what they said. When inter- 
viewed together, the older sister took the lead in the conversation, the 
younger quickly agreeing to her statements. When interviewed separately, 
they expressed the same trends. 

These patients were separated in the institution at times, but were 
so much depressed by separation and the one seemed to depend to such 
a great extent on the other that separation was not continued. During 
the periods that they were apart, there was no change in either as regards 
the false beliefs which they held. The older, more dominant, sister died 
about a year ago. Since that time there has been no change whatsoever 
in the younger sister. She sticks very tenaciously to the ideas she expressed 
when they were together. She insists the sister is not dead but that she 
has gone away. 
cu- 


It is interesting to note that the dominant sister was more m: 


line in her physical development than the other. Her pelvis was narrower 
and she had a much lower pitched voice. In fact if one did not see her 


one could well imagine her voice to be that of a man. 


CASES 3 AND 4—TWO SISTERS C. R. AND E. R., AGES 50 AND 55- They 
have been together practically all their lives, there being only short 
periods in which they were separated. In these patients there was a very 
strong hereditary background for mental disease [?]. There was a history 
that the mother had a mental breakdown on two occasions and an older 
sister is now in a mental institution. In these cases there was consider- 
able difference in their personality make-up. The elder sister was a very 
sensitive stubborn person, making few friends and living within herself. 
At no time was she a good mixer. The younger more dominant sister, 
though very sensitive and easily offended, was a well-liked girl, good 


mixer, is said to have had many friends and admirers, was happy: cheer- 


ful, and optimistic. There has always been a very strong attachment be- 


tween these two sisters. The one has depended very largely on the other 
and they are much grieved when separated. Both had good educational 
opportunities but were not of the studious type and neither secured a good 
education. The younger sister was admitted to a sanitarium in 1919 where 
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she remained about six weeks and made a temporary improvement. The 
ium said that at the time of the younger 


physician in charge of the sani 
sister's residence in the institution, he saw the older sister who was also 
definitely abnormal and under the influence of the younger’s delusional 
trend; that she was the weaker of the two and ofa much more submissive 
personality make-up. He further says: “I am not surprised that they are 
both in an institution, a typical example of insanity in two.“ These 
patients did not get along well with their relatives, and soon after the 
death of the mother brought suit against the executors of the estate. 


During the litigation it was discovered that they were definitely abnormal 
with paranoid trends. They both developed paranoid ideas against the 


judge and also against several attorneys whom they secured to take 


charge of the litigation. They became very annoying to the judge and 
1 the telephone and went frequently to his 


called him frequently or 
after this litigation until they 


office. Not much is known concerning them 
came to New York City in the fall of 1929 where their conduct at the 
hotel was considered devilish. They compl 
they feared someone was trying to harm them. They were, at times, heard 
to make peculiar moans and groans in their room. 

On admission to the hospital they talked about their troubles in the 
courts for the past ten years and that a certain lawyer in Louisville, 
Kentucky, had taken advantage of them and was trying to steal their 
money. They thought the physicians were 
stantly harping about persecution they received at the hands of lawyers 
in Louisville and also the judge. At times both of them have expressed 
e with their minds. One sister said that the 


ained to the manager that 


their enemies and were con- 


ideas concerning interferenc 
judge hypnotized her and kissed her while under his influence. They 
remained very suspicious and very 
e deux have expressed the opinion that 


guarded in their statements. 


Observers of cases of foli 


a younger person is more likely to accept the delusions of the older one 


However, in the above cases it is evident 
the younger and took up the de- 


than for the reverse to occur. 
that the older sister was dominated by 
lusional ideas of the younger sister. 


RS, N. B. AND E. L. Not much is known con- 


CASES 5 AND 6—TWO SISTE 


cerning their family history or early p. 
ounger being 65 and the older 67. 


ersonal history. There is a differ- 


ence in their ages of two years, the y 


They came to this country from Ireland 
The younger sister was married 


46 years ago and apparently 


have rarely been separated since that time. 


about go years ago and lived with her husband for a number of years, but 
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the older sister to whom she is very much attached lived with her during 
that period. The younger sister is the more dominant one and is ap- 
parently the one who has transmitted her psychotic trends to the older 
sister. The first information we have concerning them is that they were 
sent to the magistrate’s court for non-payment of rent. They were said 
to be well-known in the Municipal Lodging House and had attacked a 
physician there. 

On admission the younger sister expressed numerous delusions of 
persecution and auditory hallucinations which had apparently controlled 
her behavior for the last 15 years. She admitted hearing voices and said 
they sounded like angel voices. She expressed other persecutory ideas and 
ideas of a religious character which were fantastic and absurd. The 
older sister, who was the less dominant one, expressed many persecutory 
ideas which, while not exactly the same, were very similar to those of the 
younger, more dominant, sister. The impression the physician received 
who examined her on admission to a state hospital was that her ideas 
originated with the other sister whose delusions of persecution she very 
largely accepted. These patients spent much time together. The younger 
sister was more aggressive and domineering. While interviewed sepa- 
rately, the older sister did not express as many absurd ideas as the other. 
However, when they were together, the older sister acquiesced in what 
the younger said and agreed with everything. 

As in the other cases, the younger sister was the more dominant once 
and is apparently the one who transmitted her psychotic trends to the 
older sister. 


CASES 7, 8, AND Q—M. MK., R. M. MK., AND M. MK. In these cases we 
have a mother and two daughters who came to the hospital at the same 
time. The mother's age is 7o, the elder daughter 29 and the younger 6. 
Little is known concerning the family history. The mother has been a 
widow for seven years and during that time the daughters have lived 
with her. The mother has always held aloof from others. When the 


daughters were children, she refused to allow them to play with other 
children and as they grew up she kept them very close to home. The 
mother apparently exercised a strong influence over them, was in con- 
stant touch with them, and did not want them out of her sight. The 
daughters were never interested in the opposite sex and made no social 


contacts. 
All three developed the idea that the mother’s brother did not in- 
terest himself in them because of the influence of his wife. Later they 
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developed the idea that her brother's wife was bothering them because 
she was jealous of them. They thought that she would ring the bell of 
their apartment and would look through the keyhole and was often 
around their home. They finally had the wife of the mother’s brother 
arrested, but the judge gave them a lecture and threw the case out of 
court, The morning before they were sent to the hospital, they got up 
at 3 o'clock, saying the house had been electrified and that someone was 
going to kill chem. All three shared this belief. The younger daughter 
expressed the most active trends and hallucinations which were later 
taken up by the mother and sister. This same sister began to say that 
she could hear Rudy Vallee, Mary Pickford, and other movie stars per- 
forming over some kind of machine, either radio or dictaphone. The 
next day the other daughter began to say she could hear the same voices 
quite distinctly. The mother accepted the belief and when interviewed 
says, “Of course I believe it. There is no doubt about it.” She admitted 
that on one or two occasions she heard a voice through a machine but 
Was unable to tell just what it said. The mother and elder daughter say 
they have not actually heard voices since coming to the hospital but 
the other daughter continues to hear them. They both believe that they 
heard voices before coming here and can see nothing absurd in the 
fact that the voices came through the air over some invisible machine. 
We have in these cases, a mother and two daughters who have lived 
together intimately, having excluded practically all outside interests. 
Psychotic ideas developed at practically the same time. The younger 
daughter was a little more actively psychotic but her delusional ideas and 
hallucinations were at once taken up by the mother and sister [pp. 1046- 


1049]. 


X. CONTINGENTIAL RESPONSES 
John Bucklew, Jr. 


Of the behavioral forms characteristic of the societal or mature 
Stage of behavioral acquisition, the contingential response stands 
in decided contrast to the idiosyncratic and social psychological 
responses. With the first of these, it shares the characteristic of 
being noncultural; it differs from both by being a temporary ad- 
justment which forms no permanent part of the individual’s be- 
havior. The momentary nature of contingential action derives 
Principally from the fact that it is above all a product of unique, 
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complex stimulus situations for which the individual has no suit- 
able behavioral equipment. If the person is going to adapt at all, 
it must be through some novel mode of behaving which he has 
never performed before. This does not mean that the adjustment 
of the response will be completely novel or different, for few re- 
sponses would be of that nature, but it does mean that the total 
behavioral segment contains elements which cause it to vary de- 
cidedly from previous responses. 

‘The existence and character of these adaptations depend 
mainly upon the intricate circumstances with which the person is 
more or less suddenly faced. In describing them, the emphasis 
must be placed upon the stimulus situation of the moment rather 
than the reactional equipment which the individual possesses- 
This feature, along with their temporary character, distinguishes 
them from the idiosyncratic response. Probably all complex timu- 
lus situations contain an element of novelty in them, since the 
circumstances of living rarely repeat themselves exactly, and so, 
in a sense, all behavior displays some contingentiality. However, 
in the majority of cases, the individual’s behavioral equipment is 
quite adequate to the occasion. It is only when the element of 
novelty is large that the necessity for contingential behavior 
emerges. 

Contingential behavior can be illustrated from nearly all 
areas of life. The quality of “spontaneity” which we notice in our 
friends consists largely of contingential action. In various sports, 
contingential behavior may be observed most strikingly. No mat- 
ter how thoroughly the athlete may have built up his reactional 
equipment, he cannot expect to be prepared for all the emergen- 
cies of athletic contests. In the heat of the fray, he may even “sur- 
prise himself” in the adroitness with which he solves some emer- 
gency of the game. The intricate interplay of conversational art 
furnishes another example of contingential adaptations. We are 
delighted with the wit of the guest whose remarks are uniquely 
derived from the circumstances of the moment, and perhaps 
equally bored with the individual whose humor is the repetition of 
conventional jokes or remarks. In the practical affairs of life, we 
may be amazed at the cleverness of the mechanic who can devise 
novel methods of repairing a faltering engine. 

The give and take of life requires that all organisms be able 
to perform contingential action; otherwise, they could hardly 
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survive. Nevertheless, it is sometimes difficult to do so. Idiosyncratic 
and contingential behavior both thrive best when the person is 
not too dominated by conventional modes of responding. We all 
tend to cherish the notion that we are capable of acting individ- 
ually and uniquely if the occasion requires, but the history of hu- 
man behavior indicates that this is not so true as we might want 
to think. The accompanying photograph illustrates one such oc- 
casion in which Americans evidently were unable to behave in 
new ways, although the process of removing the coconut husk, 
once observed, is relatively simple to repeat. 


XI. IDIOSYNCRATIC BEHAVIOR 
N. H. Pronko 


The preceding article on contingential responses indicates that 
the organism is not merely a mirror image of all the responses per- 
formed by members of his group. Behavioral development and 
the conditions of behavioral performance are so complex for each 
individual that, psychologically speaking, he may stray from his 
culture. 

As a matter of fact, e 
tions which no one else in his g 
likes and dislikes and attitudes toward others or himself (such 


as the so-called “inferiority complex”) are not acquired in the 
anguage, manners, customs, or dress behav- 
er are built up as the result of the in- 


verybody shows development of reac- 
roup shares with him. Many of one’s 


Same way as are his 1 
iors, inasmuch as the form 
dividual’s own contact with such stimulus objects. 

The reader will recall that cultural r eactions always originate 
from contact with another person or persons, not so with idiosyn- 
cratic behaviors. On the contrary, these responses evolve in the 
individual's solitary experience with things. While on a walk 
through the desert, A handles a Gila monster and learns more ef- 
fectively than he would through social instruction that such ani- 
mals are to be avoided if one is to escape the discomfort of their 
bite. Creative behavior of all sorts also comes under this class of 
action. 

The highest degree of idiosyncracy may be illustrated by such 
= composition as a poem, novel, painting, symphony, or inven- 
tion. Note that not one other person in the world has contrived 


To an Expert, Opening Coconuts Without a Machete Is Easy. Navy 


FIG. 21 
annals record cases of wartime castaways going hungry because they did not 


know the simple technique demonstrated here. Goniske pries off the tough 
husk in strips by thrusting the nut downward against a hard sharpened stick 
anchored in the ground. Courtesy of the National Geographic Magazine. 


this same arrangement, so highly individualistic is the behavior 
involved in its creation. While it is true that inventions or theories 
may have been announced by individuals in different parts of the 
world simultaneously, nevertheless this is no exception to the rule 
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that these are solitarily developed. The formulations of the theory 
of evolution by Darwin and Wallace simultaneously but inde- 
pendently is a case in point. 

Nor must we be confused by the fact that the component re- 
actions out of which idiosyncratic responses evolve are culturally 
derived. Obviously, Beethoven was instructed to read and to com- 
bine notes in accordance with the instruction prevalent in his 
culture. Undoubtedly, without such culturalization there would 
not have been a Fifth Symphony, but the important point is that 
no one instructed him how to write this composition. It resulted 
only from his individual, solitary interactions with paper, pen, 
musical instruments, and so on. 

Pathological reactions are an attention-compelling form of 
idiosyncratic response, although it is true that these personality 
characteristics may be group-acquired, as illustrated by the cases of 
folie à deux discussed in this chapter. Many, however, are individ- 
ually acquired; for instance, such beliefs as that of the patient who 
thinks he has a glass stomach or that his brain is decaying fall in 
this category. Included here is the strange ritual which another 
patient practices. The gestural activity and posturing of still an- 
Other also belong under the class of idiosyncratic action. When 
the person becomes very desocialized, he often develops individ- 
ualistic modes of speaking (neologisms) which are unique to the 
Patient and, therefore, cease to function in a communicative way 


to the hearer. 


ANSWERS TO SOCIAL PSYCHOLOGICAL TEST 


Haste makes waste (English proverb). 

Neither rhyme nor reason (Shakespeare, As You Like It). 

You have hit the nail on the head (Rabelais, 1495-1553). 

U escaped by the skin of my teeth (The Bible). 

Into each life some rain must fall (Longfellow, 1807-1882). 
Revenge is sweet (Byron, 1788-1824). 

The flower of our young manhood (Sophocles, 496-406 B.c.). 
Fools rush in where angels fear to tread (Pope, 1688-1744). 

9. When a rich man becomes poor, he becomes a teacher (Chinese 


SIA e w Ww 


proverb). 
10. No one teaches a cat how to steal (Proverb of the Ashanti tribe). 
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PERSONALITY 


I. WHAT IS PERSONALITY? 
N. H. Pronko 


Through the ages, personality has been elusive and difficult to de- 
fine. Even today, psychologists are not in complete agreement on 
their interpretation of personality. We shall here consider some 
of the main types of definition. 

PERSONALITY AS AN EFFECT ON OTHERS. One class of personal- 
ity explanations is in terms of the way people affect others, i.e., their 
social stimulus value. Obviously, according to such a definition, 
a person would have as many personalities as he had different ef- 
fects on people. Conversely, the hermit living alone and affecting 
no one would, by this criterion, have no personality, which reduces 
to an absurdity. 

POPULAR PSYCHOLOGY’S NOTION OF PERSONALITY. 
is even more fuzzy and evanescent according to popular psychology 
which conceives it to be some sort of mystical, inner entity. The 
person is thought to have within him an entity of some sort that 
effuses “charm,” “perversity,” “magnetism,” and so on. Accord- 
ing to such theories, personality is a will-o’-the-wisp—an imaginary 
quality or aspect of people—something allegedly apart from be- 
havior yet somehow determining it. It is hardly necessary to point 
out that such theories, rather than facilitating the understanding 
of personality, actually succeed in obscuring it. 

PERSONALITY As ACTION. The writer would suggest that, from 
a psychological viewpoint, the term “personality” can only refer 
to behavior or stimulus-response units because that is all that there 
„That's all there is; there is no more.” But how many 
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is to study. 
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of these reactions shall we include? It must be apparent that we 
cannot stop short of the inclusion of all—every single reaction be- 
longing to a given individual. 
PERSONALITY MUST BE DATED. 
intrude to ask how could we possibly list 
responses since the performance of behavior goes on to the mo- 
ment of death? The answer is that a personality inventory in the 
uld be a never-ending job. No sooner have 


At this point, the reader may 
all of an individual's 


terms framed here wo 
you listed the last behavior that you observed than you have more 
to list that occurred during your listing. So let it be. However, 
there is no theoretical difficulty in such a procedure, only a prac- 


tical one. These facts also show the dynamic character of personal- 


ity as viewed from the framework suggested here. Apparently, 
therefore, be dated. 


personality is a “going concern”; it must, 
Thus, it follows that John Doe's personality as of June 6 is not 
striking such “personality changes” 
ances of religious conversion, the 
compared before induc- 


the same as it is June 8. How 
may be is illustrated by inst 
ethical and moral shifts of the soldier ( 
tion, during the war, and after his return to peaceful pursuits) , 
and the behavioral changes in individuals under stress. The time 
element in personality study is of utmost importance, then, and 
we must take it into account in our interpretational scheme. Con- 
sequently, it is scientifically crude to refer to the dynamic, chang- 
ing patterns of behavior constituting personality by such conven- 
tional labels as Jane Doe. Although from a social, legal, or even 
anatomic viewpoint an individual may be treated as identical 
with himself over long stretches of time, this does not follow in a 
Psychological study where such notations as the following are 
more appropriate: Jane Does, Tuesday, 10:25 A.M. Jane Doe,, 
Tuesday, 6:30 P. N., and so forth. 
PERSONALITY AS A SYSTEM OF 
personality soon looms up in our study, 
series of reactions that constitute the 
equipment is not helter-skelter or hodgepodge. On the contrary, 
each person’s behaviors constitute a certain organization, coher- 
ence, or order. They fall into some sort of pattern or system. 
The term “system” is just as applicable to personality as it is 
a bookkeeping system, irrigation system, or 
attention to a fact about the interrela— 


reactions. Another aspect of 
namely, chat the total 
individual's behavioral 


to the solar system, 
nervous system. Let us call 
tionship of the behavior composing the personality of a particular 
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individual. It is not chaotic. A person does not ordinarily dance 
one moment, then pray, eat, jump, swear, or cry during succeeding 
moments. He does not speak English through a part of a sentence, 
then shift into German, French, or Chinese through subsequent 
parts of it. There is a homogeneity in the successive behavior seg- 
ments which shows an orderly interrelationship among them. 

As a matter of fact, even when we have so-called behavior 
“disorganization” as in the psychoses or neuroses, we may still 
observe organization, for note that the ravings of the maniac are 
related to his past behavioral development. ‘They are in the lan- 
guage that he acquired and are about things which he has en- 
countered in his past psychological history. Even the “insanities” 
permit a classification (i.e., systematization) of the behavior in- 
cluded under that term, so that personality reactions may be 
grouped under such principles as schizophrenic, paranoiac, hys- 
teric, and compulsive and may be dealt with accordingly. 

EVERY PERSONALITY IS UNIQUE. Uniqueness constitutes one 
other general characteristic that pertains to personality. Thus, 
each individual's personality is different in its details from that of 
every other individual. This is an illustration of the fundamental 
law of individual differences in psychology and, translated into 
personality terms, calls attention to the fact that component re- 
actions differ from one individual to another. One person excels 
in mechanical skills, another in arts or crafts, a third in cooking or 
sewing. Thus, the uniqueness of personality is not evanescent but 
can be pinned down to the number, varieties, and ways of per- 
forming all of the constituent reactions organized into a personal- 
ity system. 

The definition of personality suggested above, in terms of 
reactions which include all the behavior pertaining to a single 
individual, their organization or systematization, and their unique- 
ness for each individual, appears to us a profitable framework 
for more detailed analysis. 

HOW SHALL WE UNDERSTAND THE HOMOGENEITY AND UNIQUE- 
NESS OF PERSONALITY? The fact of the individual's acquisition 
of personality at all is not in need of explanation since everybody 
has observed himself, infants, and others during the actual process 
of building up piano playing, machine operating, dancing, skat- 
ing, and other behaviors. We need only stress that this acquisition 
applies to every last behavioral segment. Popular psychology has 
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gone along most of the way but excludes certain behaviors (e.g., 
mathematical activity or musical creativity), thus employing a 
dual explanation. In effect, it says: Almost all behaviors are ac- 
quired but a few, although they must be built up (obviously), 
also must have a basis about which nothing much may be said 
except to call it an “ability,” “capacity,” or “tendency.” Accord- 
ing to the view expounded here, we do not require a dual set of 
principles to explain personality. Acquisition of behavior from 
a zero point is adequate for explaining all personality reactions 
alike, complex or simple. 

How shall we understand the homogeneity or system shown in 
personality? Why is there an orderly interrelationship of-the stimu- 
lus-response units composing it? We believe that the answer comes 
from an examination of the conditions under which these reac- 
tions are built up, for note how stable these conditions may be for 
a given individual. He lives in the same community over long pe- 
riods of time and is a member of the same social, economic, family, 
Occupational, religious, political, and other groups. As a matter of 
fact, these conditions may be common to large numbers of people, 
thus accounting for the uniform personality reactions of individ- 
uals composing such groups as Mohammedans, “Holy Rollers,” 
plumbers, physicians, criminals, and artists, among others. 

Asa matter of fact, the stability of conditions is shown even in 
the constancy of the atmospheric envelope. Imagine what person- 
alities might be like under rapid and serious fluctuations of the 
©xygen content of the air or of surrounding temperatures. Fortu- 
Nately, these and other conditions are relatively stable, and, there- 
fore, the resulting personality reflects stability; but change them 
(as in war or political or economic crises) and you get personality 
change. Here, for example, is a peace-loving benevolent physician 
in Germany with a certain, stable personality. A Hitler takes over; 
Political, social, economic, and legal conditions change; and our 
physician's personality changes dramatically. Now he builds up 
behavior which appears to be even contradictory to his previous 
Personality make-up. Now he is an underground worker, carries 
a gun, and shoots to kill, dynamites defense plants, wears filthy 
clothes, talks cruelly and vulgarly, and has lost his professional 
Manner, Had conditions remained stable, the personality would 
have continued stable, too. It is apparent, then, that personality 
reactions are definitely related to the specific conditions under 
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which they evolve. When setting factors are homogeneous, per- 
sonality is, too; when they are chaotic, so is personality. 

MULTIPLE OR SPLIT PERSONALITY. Since an individual's psy- 
chological history is complex, it could hardly be uniform and con- 
sistent. Life circumstances are not that repetitive. As a matter of 
fact, the kind of reactions that a horse trader evolves as a horse 
trader do not comport with the personality reactions that he builds 
up as a member of a church congregation, nor are his reactions at 
the poker table consonant with those that he performs toward his 
children at home. 

When behavioral circumstances are quite contradictory or 
inconsistent, there may be whole blocks of personality reactions 
that become organized in a similar fashion. For example, a young 
lady, Loretta B., was reared under extremely strict religious ob- 
servance so that prayer, fasting, and church attendance were the 
order of the day—day in, day out. At school, she had a series of 
traumatic experiences in which she was initiated into sexual orgies 
and use of alcohol and drugs, over which she built up serious guilt 
reactions. On a trip to a relative, the father and mother were hor- 
ribly mangled in an automobile accident. Now Loretta’s behavior 
shows a striking alternation with respect to whole blocks of per- 
sonality reactions. On certain days, she rises early, fasts, and at- 
tends church, praying devoutly both at church and at home and 
is altogether a pious person; at other times, there are behavioral 
phases which show an incompatibility or contradictoriness with 
the reactions listed above, for she now rages and swears, talks 
obscenely, makes frequent sexual allusions and proposals to others, 
and drinks heavily. 

To one who has followed her personality development under 
the two radically different sets of conditions surrounding her, there 
is nothing unusual about this alternation of personality. On the 
contrary, what else than a “‘saint-sinner” formula would one ex- 
pect? After all, “saint reactions” are more likely to be performed 
with other “saint reactions” and “sinner’’ ones with others of the 
same sort than a fluctuation back and forth. In the same way, our 
horse trader performs a host of reactions related to his horse trad- 
ing and another set which relate to his church, his home, and his 
club stimuli. In the same fashion, do we all show some degree of 
shift in our personality reactions. In pathological degrees, these 
are the cases of the “Dr. Jekyll and Mr. Hyde” variety. More widely 
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disseminated ones include you and me as we shift our activity from 
one to another sphere of interest. 

PSEUDOPERSONALITY. Because stressing the important tempo- 
ral aspects of personality will bring into focus its dynamic char- 
acteristics, we wish to discuss briefly a datum that might be called 
“pseudopersonality.” 

An individual wishing to impress others may temporarily as- 
sume certain personality reactions which we do not see him per- 
form when we have extended our observations of him over longer 
periods of time. 

For example, a person affecting a Harvard accent or an un- 
schooled person who inappropriately interspersed the phrase, “No 
doubt,” throughout his statements when talking to people in a 
higher socioeconomic group would fall into this class. We should 
also include here the nonperformance of reactions that are habitu- 
ally performed; people who refrain from acting in certain ways 
when the minister comes to dinner and parents who fail to swear 
or tell risqué stories as soon as their children appear on the scene 
are examples of the latter sort. 

The essential characteristic of pseudopersonality is either the 
performance of reactions under certain circumstances that are not 
habitually or characteristically performed, or the converse, namely, 
the nonperformance of habitual reaction systems. Actors assum- 
ing various roles to the extent of wearing hair or beard styles not 
a language not a part of that individ- 


Previously worn, or accent or 
Ual's past or future behavioral equipment, are a final example of 
the former, and the lovers in the first blush of love illustrate the 
latter. Both show the fluidity of the operation of the reactions that 


80 to make up personality and stress the importance of the tempo- 


ral factors. 


Il. NORMAL AND ABNORMAL PERSONALITY? 


Neuroses and psychoses are often referred to as disorders of personality 


because in them the disturbance in one's interpersonal relationships is 
so fundamental. The distinction between normal and abnormal person- 
ee ge ae 

1 CAMERON, Norman. The psychology of behavior disorders. Boston: 
Houghton Mifllin, 1947. Pp. 622. (Reproduced by permission of the author 
and the publisher.) 
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ality, from our point of view, must rest upon the relative adequacy of a 
given individual's performance, in comparison with his previous level 
and with the cultural norms that are current in his society for persons 
of his status. One further distinction must be made. Normal personalities 
are not the same as ideal or perfect personalities. The latter do not exist; 
the former are on every hand. Everyone behaves in an irregular or un- 
predictable way now and then, but this does not automatically place him 
outside the broad range of normality. 

We would speak of personality as abnormal, for example, if at any 
age an individual who was otherwise in good health grew seriously or 
progressively ineffectual as a social person. We would call it abnormal 
if, in order to carry on ordinary activities, he were obliged to expend 


disproportionate effort in comparison with his previous level and with 


others of his age, physique, intelligence, and training. We would speak 
of abnormal personality if an individual proved incapable of organizing 
and maintaining socially adequate relationships with other persons, if 
he proved unable to derive personal satisfactions from these, or if his 
behavior became socially inappropriate in terms of the prevailing cul- 
tural norms. 

This rough criterion of normal and abnormal personality—the 
relative adequacy of performance, now and in the foreseeable future— 
is not peculiar to the field of behavior pathology. We use the same yard- 
stick when we judge whether or not one of our internal organs is normal. 
We use it, moreover, to judge the normality of a machine, a factory, 
or a whole industry, of a community, a nation, or a family of nations. For 
example, we call that kidney normal which excretes competently and 
shows no serious signs of oncoming incompetence. But the normal kidney 
is never an ideal or perfect kidney. Like the normal person, it too may 
now and then do irregular and unexpected things. When it does, we look 
for an explanation in its intricate relationships with other organs, with 
food intake, water balance, body temperature, blood stream or urinary 
tract infection, and the like. Sometimes the explanation eludes us and 
we chalk it up to renal complexity and our own ignorance. From the 
same standpoint, a normal industry or a normal community is never ideal 
or perfect. We say it is normal if it carries on its own affairs with reason- 
able competence, maintains an economical balance with other related 
organizations, and shows no serious signs of heading progressively into 
trouble or of deteriorating. 

As every close observer of human action knows, it is sometimes quite 
impossible to account for a person’s odd conduct or unexpected attitude. 
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Neither he nor anybody else can understand it. From this some draw the 
immediate conclusion that therefore we must introduce an unnatural, 
unknowable factor or some other-worldly influence to fill the gap. That 
is giving in to the challenge of ignorance without a struggle. In our 
present state of knowledge we should expect to find human behavior 
often unintelligible. We should expect chance factors to play a larger 
role than in simpler dynamic systems. Consider for a moment how enor- 
mously complex our relationships with our fellows are, how meaning- 
laden are the countless cultural objects and symbols that saturate our 
daily life. Consider how many half-digested, unassimilated, contradictory 
attitudes we all carry along in our personality organizations. 

In behavior pathology we must expect very often to face too many 
unanalyzed and uncontrolled variables for our present stage of develop- 
ment in scientific knowledge and technique. The cure for this deficiency, 
however, lies not in retreating to something less clear and certain, but 
in advancing to meet the challenge with better formulations of our prob- 
lems, with better recognition of what we could but do not know, with 
new and better techniques, with more objective studies of behavior 


Pathology and its precursors [pp- 7-9]- 


Ill. A CASE OF WAR NEUROSIS 
John Bucklew, Jr. 


The following case history was reconstructed chronologically and 
recorded after the soldier's release from a military hospital follow- 
ung personality breakdown during stress of combat. 

John M., the 25-year-old son of immigrant parents, was born 
and reared in a small city in the southeastern part of the United 
States. He was the third child in a rather large family. The father 
Was a molder in a local foundry. 

In school, John did not do very well, requiring g years to 
finish six grades. He explains this by saying he was too distracted 
by the quarrels and fighting at home, and that in school he was 
Picked on by the schoolmaster for some inapparent reason. He 
would get the blame for anything that happened. When pressed to 
explain why this was so, John said that the girls in the classroom 
Would report him to the teacher in order to tease him. 

The home situation was unstable owing to the fluctuating 
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moods of the father. He was strict with the children and used to 
punish them by rapping them over the head with his knuckles, 
or even with a hammer. The patient states he often experienced 
severe headaches following a fatherly blow with the hammer. The 
father was a heavy drinker and had an eye for other women. 
John’s relations with his father were often cordial but subject to 
change on short notice. Because of the remarks and actions of the 
father around girls, the patient was often embarrassed when girls 
came to the home to see him or the family. 

The mother took good care of the children and was a hard 
worker. Often, she took the boy's part in family quarrels. His 
relationship to her was close, and her death was a hard blow to 
him. 

The patient had had many kinds of jobs after leaving school, 
including farm work, semiskilled laboring and carpentering jobs, 
handyman in garages and filling stations, and molder in a foundry. 
This last was his main occupation at which he worked intermit- 
tently for several years in the same foundry as his father. The work 
was hard, and he quit on several occasions because he could not 
stand the gas fumes from the burning crude oil in the foundry. 
The work required much standing and lifting of heavy molds, and 
John often experienced exhaustion and weakness in the legs and 
arms. 

John states that he has always been popular with girls but 
will have nothing to do with them. He disclaims sexual experience 
and says he will refrain until he is married, although he says many 
girls have been interested in him. He attributes his popularity to 
his shyness and to the fact that he never played around with: 
women. He first masturbated while quite young and before he 
realized the significance of the act. At about the age of 13. he 
learned more about it from other boys. He has a en 
compunction against the act, and in support of his eee 8 
the Bible reference condemning it. He strongly ee he 9555 
sexual activity and states that he detests individuals 


He claims he has often been approached by them. d 
For about the past 7 years, the patient pc ay > 5 
in his arms and legs which have been getting worse. : z ; army, 
he seemed to make a reasonable adjustment, although he has one 
absence without leave against him in his service — a mi 
he was fined part of his pay and reduced to the rank of private. 
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He expresses resentment against this and claims other fellows who 


went AWOL at the same time received much less punishment 
than he did. He spent several months in active combat in a special 
combat force. Finally, he developed bad headaches and excessive 
battle, he became badly confused, suf- 


pains in the legs. During 
and was often paralyzed with fear. He 


fered from shaking spells, 
was finally evacuated and placed on limited assignment. 

The patient’s chief complaints at the time of the interview 
were headaches and extreme pains in the back part of the calf and 
thighs. He often props his legs above the level of his head at night 
in order to ease the pain. 

His speech is rapid, dr: 
During interview, it is difficult to control the c 
elicit desired information. There is a strong religious cast to his 
thinking; he has always been closely attached to his church and 
desires to be a minister. He has had frequent dreams and night- 
mares during his life, especially after his mother died. Many of the 
dreams are of annihilation, the world coming to an end according 
to the Book of Revelation, dreams of accidents, of babies being 
killed, auto wrecks, and earthquakes. He has also dreamed of 
being a minister, standing on a balcony in a church, surveying the 
crowd gathered below him, and telling them their sins and wrong- 
doings. 

His attitude tow 


amatic, and not too well organized. 
conversation and to 


ard his family is ambivalent. At times, he 
Speaks of them as looking up to him as a model person, as seeking 
his advice. At other times, he expresses hatred for his father and 
some of his brothers and sisters. He says he feels that one of his 
Sisters hates him because he always tried to point out her wrongs 
to her and to set her right again. One brother-in-law he dislikes 
intensely and claims he caught him in an affair with another 
woman. He also claims he has often cooperated with the police 
in tracking down thieves and “guys who take girls out in autos 
and rape them.” 


According to him, he had an intuition of his mother’s ap- 


proaching death 3 months ahead of time and consulted a minister 
about it. He describes in great detail the events of the day on 
which his mother died. She died suddenly at home while he was 
at work. The patient says his father was the only person in the 
house at the time and he strongly suspects his mother did not “die 
a natural death.” He at first claimed the doctor could assign no 
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reason for her death, but a few minutes later stated that it was 
diagnosed as heart failure. 

The patient speaks of a girl friend in California whom he 
thinks he will marry although he has never written her. He has 
known her for some time but feels that he must “investigate her 
background” before he marries her. 

In the army, he suspected that one soldier contrived to harm 
him because he was popular with everyone and the soldier was 
envious. He has often felt that everyone was watching him when 
he walked down the street, and used to smoke cigarettes inces- 
santly when out in public because this made him so nervous. He 
feels he doesn’t want to return home after the war and wants to 
notify his family of this in a “blue” envelope (a special form of 
noncensored communication reserved by the army for special 
circumstances). He is suspicious about the conduct of his father 
and about the activities of other members of his family group. He 
claims that a lot of things have gone on behind his back about 
which he is going to find out some day. In his own estimation, he 
has always been well liked by friends and neighbors, but, on the 
other hand, he states that he has often left social groups because 
he felt he was not wanted. 

ANALYSIS OF CASE. The soldier’s sleep difficulties, battle 
dreams, headaches, and somatic disturbances were mostly pre- 
cipitated by combat experience and have been diagnosed as psy- 
choneurotic in nature. The leg and arm pains antedate military 
life and are associated with his working conditions as a molder. 
The picture is typically that of disorganized behavior following 
the tensions and stress of combat experience. 

In addition, the soldier displays a nonsystematic paranoia 
derived from the instability of his background and his fluctuating 
relationship to his father and other people. His family and social 
relations have never been firm enough to permit an organized 
development of the reactional biography. As a result, he exhibits 
bizarre, uncritical inferences concerning the behavior of others, 
displays alternate moods of affection and hatred toward individ- 
uals, suspicion, false ideas of reference, and delusions of grandeur 
associated with religion and morality. Apparently, he has never 
been violent toward others, but on the contrary he is apt to faint, 
in true psychoneurotic fashion, at the sight of accidents or vio- 


lence. 
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Iv. “BODY TYPE” AND PERSONALITY 
D. W. Fiske 


Everyone likes to have complex things reduced to a simple basis. 
Small wonder that people, through the ages, have searched for 
such anatomic features as blondness, eyes wide apart, large fore- 
heads, and so on, which could be related to temperament, intelli- 
gence, and other personality characteristics. 

A modern system of this sort is Sheldon’s ? classification of 
physiques according to relative degrees of the following somato- 
types (body types). 

1. Endomorphy—relative predominance of soft roundness 
throughout the body. 
2. Mesomorphy—relative predominance of muscle and bone. 

This physique is heavy, hard, and rectangular. 

3. Ectomorphy—relative predominance of linearity and fragil- 
ity. 

A given individual's body type, or somatotype, is designated 
by three numbers which show the relative strength of the above 
three components on a seven-point scale. 

The following summary of Fiske’s * study shows the results of 
an attempt to relate physique to various personality characteristics. 


A group of private school boys (N = 133 to 176) were somatotyped 
according to Sheldon's procedure for the classification of physiques. They 
were then grouped on the basis of similarity of physique into g to 22 
groups. The analysis of variance was used to test whether the variables 
employed in this study were related to somatotype group. 

Several intelligence tests and also scholastic averages were found 
to be unrelated to this classification of physique. Four scales of the 
Bernreuter Personality Inventory showed a similar lack of relationship. 

Out of 40 variables used to score responses to a series of inkblots, 3 
Showed a significant relationship to somatotype group; these were the 
Percentage and also the absolute number of Vista responses, and the 
number of Human Movement Responses. These were associated not 


. 

2 SHELDON, W. II. The varieties of human physique. New York: Harper, 
940. Pp. 347. 

8 Fiske, D. W. A study of relationships to somatotypes. J. appl. Psychol., 
1944, 28, 504-519. (Reproduced by permission of the author and the American 
Psychological Association.) 
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with components of physique but rather with patterns of component 
dominance. Pure Color Responses showed a low correlation with Ecto- 
morphy. 

Ratings on good adjustment and possession of a “good personality” 
showed no relationship to somatotype group. Measures of motor speed, 
precision, and point pressure also produced no statistically significant 
findings. Electroencephalograms were analyzed to determine the relative 
energy at the different frequencies; the resulting energy patterns were 
unrelated to somatotype groupings. Although basal metabolic rate, vari- 
ability of metabolic rate, and number of inspirations per minute during 
the determination of basal metabolic rate were unrelated to physique, 
the mean height of inspiration proved to be slightly associated with the 
Mesomorphic component of physique. Blood group and somatotype 
group were uncorrelated. 

The number of significant findings in this study of adolescent boys 
is not greater than chance expectancy. The use of Sheldon’s improved 
procedure for classifying physique yielded the same paucity of signifi- 
cant relationships to physique that has been found in earlier studies 
pp. 516-517]. 


Since, in objective psychology, behavior is studied as it evolves 
from the beginning of each individual's life history, there is no 
felt need for finding some touchstone to the understanding of per- 
sonality. Because personality is not the functioning of anatomic 
structures but the sum total of reactions involving an organism 
and its stimuli in a series of contacts, personality is studied opera- 
tionally as it develops and changes in a dynamic system. The study 
reviewed here stresses the problems raised by the traditional view. 


V. THE ROLE OF TESTING IN PERSONALITY STUDY 


The following selection of quotations from an article by Hunt * 
indicates the role of psychological tests in the study of personality 
structure. 

4 Hunt, W. A. The future of diagnostic testing in clinical psychology. 


J. clin. Psychol., 1946, 2, 311-317. (Reproduced by permission of the author and 
the publisher.) 
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The main contribution of the psychological test is that it offers an 
Opportunity of sampling a subject's behavior in a standard situation. 
The main contribution of the individual test (as opposed to the 
group test) is that it offers the tester an opportunity personally to ob- 
Serve such behavior as it takes place. 
It follows from the first premise that the primary datum offered by 
raw behavior in the test situation. 


the psychological test is the subject 
The mathematical symbols into which this behavior can be translated are 
secondary instruments of convenience and should not be allowed to 


conceal the primary datum, the actual behavior [p. 311]. 
-ians do not overlook such data. They are not 


Many individual clin 
content to base their judgment upon the mere test score or profile of scores 
but carry their interpretation back to the subject's original performance. 
This is done somewhat shamefacedly, and is referred to apologetically 
as the exercise of “clinical judgment” or even more apologetically as 
This is not intuition in the mystical sense. It is the 


clinical intuition.” 
Same sort of intellectual process of judgment that ensues when a psy- 


chologist considers a test score in the light of the known validity and 


reliability of the test used before making an interpretation, and in many 
Cases the mathematical data upon which such an interpretation is based 
are no more reliable than the observational data upon which we base our 
clinical “intuitions” [p- 312]. 


The foregoing selection from the pages of a technical journal 
ract the notion so widely prevalent among 


are included to counte 
laymen and students of psychology that a personality test is com- 


Parable to a thermometer which immediately tells the tester all 
about the person being tested. 

Actually, Hunt is saying, a test is only a situation which is 
contrived to observe a sample of the testee’s behavior, Stress is on 
the personality available for study before one, the test itself taking 
a subordinate role. In the past, there has frequently been greater 


concern shown in regard to the score on the test than to the in- 


dividual's behavior in the test situation. 

Again, as with body typing, the implication seems to be that 
there is no shortcut to understanding of personality. To know 
Personality, there scems to be no way but to study personality 


directly, 
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VI. SOME TECHNIQUES FOR PERSONALITY STUDY 
J. W. Bowles, Jr. 


The techniques for the study of personality reactions to which we 
wish to call attention may be roughly grouped into the three 
categories: situation tests, paper-and-pencil tests, and “projective” 
techniques. 

1. SITUATION TESTS. Situation tests consist of controlled sit- 
uations in which the subject is unobtrusively observed. For ex- 
ample, cheating behavior may be studied by contriving a situa- 
tion, unknown to the subject, which permits such actions to occur. 
Introvert reactions might be studied by observing the subject in 
a variety of social situations such as classrooms, groups of friends, 
of strangers, work groups, and the like. Here we have the ob- 
servation of personality reactions as they happen. There is, of 
course, no implication that cheating as it is observed here will 
occur in all sorts of situations. Emphasis is on the behavior of 
the individual in specific situations. 

2. PAPER-AND-PENGIL TESTS. Paper-and-pencil tests, such as 
the California Test of Personality or Bernreuter Personality In- 
ventory are indirect approaches to the investigation of personality 
reactions. A modification of this technique is the Minnesota Multi- 
phasic Test. In these tests, the subject is asked to report his own 
reactions, e.g., to tell whether or not he ever walked across the 
street to avoid meeting someone. With regard to our example of 
cheating reactions, the subject would be asked directly or indi- 
rectly whether he had ever cheated. Such question-answer tests at- 
tempt to study introvert behavior by asking such questions as: “Do 
you ever feel alone in a crowd?” “Are you ever the life of a party?” 
“Do you take the lead in starting conversations with strangers?” 
and the like. The source of error in this type of test is obvious. A 
subject may deliberately or unwittingly give a false report of his 
behavior. Validation of these tests is usually on a group level, con- 
sisting of statistical comparisons of control groups and others, such 
as samples from mental hospitals or mental hygiene clinics. 

3. “PROJECTIVE” TECHNIQUES. Projective tests represent a 
somewhat indirect method of personality study. Although they 
vary as to details, most tests under this label have certain general 
features in common. Some behavior is observed in the testing situ- 
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ation, and the investigator then makes inferences about the “per- 
sonality structure” of his subject. 

, One group of such tests, for example, brings the subject into 
visual contact with vague objects like cloud pictures or ink blots, 
and the subject is asked what he sees. The nature of his verbal 
response is then analyzed and inferences are made. Sometimes 
these take the form of analogizing. Thus, if a subject attends to 
many details of the pictures, it may be concluded that he is pre- 
occupied with the petty details of everyday life. 

The label “projective technique” deserves some attention. 
Although defined in different ways, in essence the term “projec- 
uve” implies that some “thing” called personality is cast out” 
upon the picture or ink blot, or, when other methods are used, 
this “thing” is illuminated by what the subject says or does, as 
when he performs “free-association” responses to word stimuli. 
The term hardly achieves refined description of observable facts. 

Since the tests subsumed under this heading are varied, a few 
of the recent ones are briefly described: 

1. THE RORSCHACH TEST. The Rorschach test consists of a 
series of ten ink blots, some in black and white, some with addi- 
tional colors. The subject is asked to tell what the blots look like. 
Objectively speaking, the blots serve as a set of substitute stimuli, 
and the reactions performed are a function of the subject's be- 
havioral history. Utilizing the sorts of reactions given, to whole 
blots and parts of blots, whether colors are important in the re- 
Sponses, whether objects are described as moving, and so forth, 
the examiner attempts to make generalizations that would apply 
to many areas of behavior. It is a justifiable criticism that “‘inter- 
pretation by analogy” is extremely common here. 

2. THE THEMATIC APPERCEPTION TEST. In the Thematic Ap- 
perception Test, the subject is given a series of pictures illustrat- 
ing people in action. Like the Rorschach test, the actions in which 
the people are engaged are somewhat vague. Hence, the pictures 
operate principally as substitute stimuli. The subject may be asked 
to make up a story including the picture as a scene in that story. 
It is hoped that the story will be autobiographical and will reveal 
Significant features of the subject’s past experiences. 

3. THE MIRA MYO KINETIC PSYCHODIAGNOSIS. In the Mira 
Myo Kinetic Psychodiagnosis, unlike the preceding tests, the sub- 
ject makes a series of different sorts of marks with a pencil while 
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the paper is hidden from view. These lines are drawn in various 
planes. In one trial, the subject attempts to draw ten parallel 
lines, each 5 centimeters long from left to right, then ten more in 
the opposite direction. Similar drawings are made with the other 
hand. Drawings of controls and various clinical groups have been 
compared. Analogizing seems to be an important feature of diag- 
nosis, e.g., if a right-handed person makes drawings with the left 
hand that move downward, it is inferred that he is a “constitu- 
tional depressive” [sic]. 

4. FINGER PAINTING. A subject may be asked to paint any- 
thing he likes with his fingers. A variety of colored paints is pro- 
vided, From what he draws and the colors that he uses, the investi- 
gator attempts to draw conclusions about the personality reactions 
of his subject. In one case, an investigator asserted that use of 
brown represented a thwarted desire to play with fecal matter. 

The preceding description of personality tests includes but 
a few of the thousands that psychologists have evolved as an aid 
in the study of the complex problem of personality. The student 
is urged to be critical in their evaluation, with the hint that the 
closer one adheres to direct observation of behavior or personality, 
the more valid will the resulting interpretations be. Surely, such 
a conservative approach is not to be easily dismissed. 

One final comment on the topic of personality—this pervasive 
subject matter will not permit one to confine it within the bounds 
of a single chapter. As a matter of fact, it has not been shut out 
from any chapter of this book. The subjects of attention, percep- 
tion, and intelligence, as well as the early chapters on behavioral 
acquisition and social behavior, involve themselves in personality 
consideration, also. The present chapter simply stresses and focuses 
upon certain problems which have traditionally been placed under 
the heading of personality. 


S 


INTELLIGENCE 


ree 


I. THE ELABORATION OF “INTELLIGENCE” 
N. H. Pronko 


According to the hypothesis of the reactional biography, behavior 
can originate in only one way, i. e., through a very specific history 
involving an organism and stimulus objects. Obviously, this 
should hold for those reactions that are usually lumped together 
and labeled “intelligence.” 

It is possible to start with behavior as such even in the infant 
and to trace out the origin and growing complexity of intelligence 
reactions without once resorting to traditional phrases such as 
“innate J. Q.“ “native capacity,” “inborn tendency,” and so on. 
After all, the proof of the pudding is in actually understanding, 
predicting, or controlling the class of events observed. 

Examination of the infant at birth would show little of the 
behaviors which will develop very quickly. It has been shown that 
al classes of events emerge out of animal action. At 
a locus of reflexes and random move- 


psycholog 
first, the infant is simply 
ments. The former are structure-function mechanisms—reactions 


of a portion of the organism (mostly) put into function by an 


adequate stimulus. Earlier psych 
ganism’s behavior to the conditioning of his original stock of re- 
flexes. 

While we agree that these are raw materials for behavioral 
look another important source in 


ologists attributed all of the or- 


development, we must not over 
the infant’s random movements. Touch an infant on any portion 
or pinch, chill, or shock him, and he “reacts” with a miscellaneous 
assortment of turnings, twistings, wrigglings, kicking of legs and 
slashing of arms and hands, and jerking of head in all directions. 
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This is a diffuse, widespread, amorphous series of movements, but, 
once out of the isolating uterine environment, the infant comes 
into contact with a wide variety of stimulus objects and situa- 
tions. Now will begin the reinforcement of certain of these reac- 
tions with the continued reappearance of the correlated stimulus 
objects. The end result of this gradual evolution is a series of 
definitely configured reactions that are related to very specific 
stimulus objects. Note how quickly the infant performs a relatively 
“short-circuited” turning of the head sideways to a bottle (present 
or absent) in place of the widespread unorganized, “total response” 
which it formerly gave. Here is definitely organized and genuine 
behavioral activity. 

In principle, the same description applies to later stages of 
behavioral evolution. Reaching, manipulating, grasping, stepping, 
creeping, crawling, walking, jumping, hopping, skipping, dancing. 
bicycle riding, drawing, writing, designing, painting, sculping, 
sewing, shooting, babbling, talking, singing, operating picks, 
shovels, locomotives, automobiles, planes—all of these simply 
show more complex reactions integrated with one another out 


of simpler action and all having an origin out of random move- 
ment. 


We may safely predict that if a given infant shows a total 
absence of the sorts of animal action here discussed, he will in- 
evitably be feeble-minded. That is to say, he will stay at or near a 
psychological zero point as compared with infants who will evolve 
behavior out of such actions if they are present. Biological defec- 
tiveness of a less extensive sort will permit correspondingly limited 
behavioral development, although we must call attention to the 
compensatory effect of heroic efforts during the individual's reac- 
tional biography, as the case of Helen Keller eloquently demon- 
strates. è 

Now, we are ready for handling “intelligence.” Our best pro- 
cedure is to take intelligence tests already at hand which intel- 
ligence testers have worked out empirically. For the purposes for 
which they have been designed, investigators have assembled items 
that work about as well as might be expected in a general assess- 
ment of a given child’s behavioral development. Next, let us ex- 
amine the kind of reactions that are expected in infants of various 


ages. 
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The Cattell! Infant Intelligence test will serve our purpose. 
The first point is to note that there are no test items to be admin- 
istered at birth, or at the 1-week or even the 1-month stage of 
development. Apparently, the reason for beginning the bottom of 
the test at the 2-month level is that there are no significant or 
stable “index behaviors” before this age—only meager and hap— 
hazard beginnings. At birth, the only resort is to enumerate the 
reflexes and minimal wrigglings, but there has been an unwitting 
realization that these are not “intelligence.” What is, then? 

The items at the second-month level of the Cattell test are 
informative. If the child attends to the examiner's voice, inspects 
its environment, follows a ring horizontally, follows a moving per- 
son, or babbles, it is considered “normal” for its age. Under some- 
what standard conditions obtaining in the homes in our culture, 
most children attain this stage of organization of movements into 
reactions that have been generally recognized as psychological. Of 
course, they are elementary and rather intimately connected with 
the biological maturation of the infant. 

Both through behavioral evolution as well as continued bio- 
logical development, the infant's psychological status expands and 
changes constantly, As a result, more complex coordinations and 
Mtegrations of previously elaborated movement reactions are 
made possible. These may involve leg and foot or head action, arm, 
hand, finger, and vocal-cord movements, or combinations of them. 
Whatever the details of the response, the important point is that 
we now have behavioral events in which the organism's activity 
occurs in relation to a stimulus object as a result of their mutual 
interaction historically. It is these rather simple but genuine psy- 
chological acts that have been incorporated into infant intelli- 
gence tests. This is “intelligence.” (The following list illustrates 
the ever more complex integration of behavioral action out of 


random movements.) 


SELECTED ITEMS FROM CATTELL INFANT INTELLIGENCE TEST 


2 months—attends to voice 

inspects environment 

follows ring horizontally . 
ELL, PSVCIIE. The measurement of intelligence of infants and young 
children, New York: Psychological Corp., 1947- PP- 274. (Reproduced by permis- 
Sion of the author and the publisher.) 
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follows moving person 
babbles 
months—follows ring in circular motion 
anticipates feeding 
regards cube 
regards spoon 
inspects fingers 
months—manipulates fingers in play 
keeps hands open 
follows ball rolled in front of him 
turns to voice 
increases activity at sight of toy 
turns to bell 
obtains ring 
months—transfers object from hand to hand 
regards pellet (looks or gets it) 
picks up spoon 
months—secures cube on sight 
lifts cup 
fingers own reflection in mirror 
reaches unilaterally 
reaches persistently 
months—attempts to pick up pellet 
pats and smiles at reflection in mirror 
inspects ring 
secures two cubes 
exploits paper (crumples or swings it) 
months—attains ring by pulling string 
manipulates string 
combines two syllables in vocal play 
secures pellet 
inspects details of bell 
months—seizes pellet with scissorlike grasp 
looks for spoon 


rings bell 
adjusts to gesture (pata-cake, bye-bye) 
adjusts to words (where's clock, kitty) 


months—uncovers toy 
combines cup and cube 


attempts to take third cube after holding two 


hits cup with spoon 

pokes fingers in holes of pegboard 
months—beats two spoons together 

places one cube in cup 


Intelligence 181 


marks with pencil 
rattles spoon in cup 
speaking vocabulary—two words 
16 months—places round block in form board 
speaking vocabulary five words 
puts beads in box 
solves pellet and bottle problem 
closes round box 
20 months—builds tower of three cubes 
places square in form board 
ains toy with stick 
tempts to follow directions 


points to parts of doll 
24 months—identifies object by name from Stanford-Binet 
attempts to fold paper 
recognizes incomplete watch 
Stanford-Binet simple commands 
give me the kitty 
put the spoon in the cup 
put the thimble on the block 
naming objects from Stanford-Binet test 
Strain of cubes in imitation of examiner 


27 months—mak 
motor coordin: tion test (operates toy €88 beater) 


imitates drawing vertical line 


picture vocabulary 
identifies pictures from name 

30 months—builds block bridge 
imitates drawing lines and circles 
three-hole form-board test in reverse 
folds paper 
identifies objects by use 


By referring to the items at the h her age levels of the Cat- 
tell test, it will be noted that there increasing complexity. Of 
course, alongside those behaviors which the test samples, things 
are going on that do not appear there. All this time, the child is 
developing language behavior of the type usually called “com- 
prehension.” Soon he also speaks. The reader will note that the 
infant is expected to have a one-word speaking vocabulary at the 
eleven-month level. From here on, successive items become more 
and more infiltrated with language or derived from it (eg. at 
24 and 27 months). Eventually, items beyond this, for which we 
must go to the Stanford-Binet, involve numbers and complex 
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vocabulary and implicit responses. By comparison with the early 
movement reactions, these behaviors are radically complex al- 
though, in the case of each individual, they can be traced out of 
the former. 

It should be obvious, though, that presence or absence of 
language and other complex forms of stimulation count for much 
more in these later stages of the development of the reactional 
biography than in the earliest months. Perhaps that is why per- 
formance in the first few months prognosticates future success so 
poorly. Foundation behavior requiring only elaboration of motor- 
coordination responses cannot be predictive of action dependent 
upon conditions heavily loaded with cultural factors. In the fol- 
lowing quotation, Cattell warns psychologists of evaluating or 
prognosticating infant behavior on the basis of a so-called “intel- 
ligence test.” 


The emphasis that has been placed on the caution with which these 
intelligence tests should be used applies not only to these tests but to 
all tests for infants, and with only a little less force to those for children 
of pre-school and school ages. There is no age from birth to maturity at 
which it is safe to base an important decision on the results of intelli- 
gence tests alone. The intelligence quotients obtained from these tests 
should always be interpreted in the light of other relevant information 
such as behavior during the examination, home environment, premature 
birth, serious illnesses, ctc. [pp. 59-60]. 


It seems to us that Cattell is saying that a behavioral appraisal 
of an infant must be a highly specific affair because the tests as 
set up are founded on a statistical basis, i.e, on averages for 
groups of infants. When we examine how the items were stand- 
ardized, we are informed for example, that 


Those items placed at fourteen months were passed by a larger propor- 
tion of the twelve- and eighteen-month-old children than were those 
placed at sixteen. The percentage of twelve-month-old children passing 
each of the fourteen- and sixteen-month items varied from eleven to 
forty-three and from zero to thirty, respectively, and for the eighteen- 
month-old children from ninety-one to ninety-eight and eighty-three to 
ninety, respectively. The placement of other items between the age 
groups tested were estimated in a similar manner [p. 29]. 
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One thing is obvious from a consideration of Cattell’s state- 
ments, namely that these intelligence tests do not distinguish very 
sharply between groups of infants of widely varying ages. How, 
then, can they have significance in a comparison of children of the 
same age group? Note the unpredictableness in the intelligence- 
test performance of Cattell’s Case 198. 


This child had an obtained J. Q. of 73 at three months and one near 
go at both six and nine months. At one year and at each six month 
interval thereafter up to the end of the third year, she showed a com- 


0. 
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FIG. 22 Individual 1Q curves for cases 198 and 1H. That for 198 starts at 
three months with an 1Q of 73, which is bordering on “feeblemindedness” but 
Boes progressively up to 150 (“genius”) at four years of age. Development for 
1H is somewhat similar but spread over a longer time period. (Cattell, Psyche, 
The measurement of intelligence of infants and young children.) 


Paratively steady gain. Between three and thirty-six months, eight ex- 
aminations were made, and, with one exception, where there was a 
decrease of two LQ. points, each test resulted in a higher 1.Q. than the 
Previous test. The mother, a patrolman's wife, selected the child's college 
at the time of her birth. At twelve months the pediatrician who examined 
the baby regretted that the mother was probably doomed to disappoint- 
ment. The pediatrician's prediction was in line with mental test ratings 
obtained at that time, but at three years she informed the examiner that 


she was animate. 
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Case IH. .. shows a somewhat similar rise in I. Q, though less 


regular and spread over a longer period [pp. 60-62]. 


Such extreme variations as the above are explained as the 
“result of changes in the tempo of development rather than the 
inadequacy of tests“ [p. 6o]. Implicit in this statement is the be- 
lief in some essential (apparently inborn) static quality of a per- 
son which simply manifests itself in a peculiar way by somehow 
speeding up or slowing down development. In our view, intelli- 
gence reactions are built up during the individual's life history, 
and their rate of development is only a function of the individual's 
developmental condition. Therefore, by manipulating the latter, 
intelligence can be prevented in a pretty total fashion, it can be 
accelerated, or, under somewhat standard conditions, it will be 
somewhat standard. Perhaps the “somewhat” should receive 
greater stress than heretofore. Since one cannot guess what an in- 
dividual's future life history may be, then how can he predict what 
the future intelligence level of that person can be? In objective 
psychology, this becomes a risky business, and such cases as those 
discussed above are adequate proof. 

SUMMARY. An attempt has been made to account for intel- 
ligence reactions. These have been traced out as they are elaborated 
from the infant’s original stock of diffuse, unorganized reactions 
to those of progressively more complex form. These reactions are 
then correlated with objects, situations, and persons in the in- 
fant’s surroundings instead of with indifferent or internal and 
general stimulation, as occurred earlier. However, there is, at first, 
a heavy dependence on the infant's biological make-up which, if 
defective, may seriously interfere with the evolution of “intel- 
ligence” but the normality of which gives no guarantee of elabora- 
tion of intelligence reactions. 

Later intelligence stages are less dependent upon biological 
constitution than upon cultural factors such as language. Perhaps 
that is the reason why investigators have been puzzled over their 
failure to prognosticate the infant's later development from his 
performance on the earlier index items. Since a new set of factors 
comes in later, then obviously items in the early months that do 
not involve such variables can hardly be expected to prognosticate 
subsequent behavior which is enmeshed with them. Within such 
a framework, intelligence is not an evanescent quality of an or- 


Intelligence 185 


ganism; it is an over-all evaluation of an organism’s behavior 
empirically determined in terms of certain index reactions ex- 
pected of groups of individuals of various ages, the latter also be- 
ing empirically determined. As such, it may be expected to show 
‘normality’ in the same individual, 


acceleration, retardation, or 
depending on his developmental conditions. It is the framework 
that we have developed above which we hope will guide the read- 
ing of the following series ol articles on “intelligence,” although 
we must point out that not all psychologists agree with the above 
interpretation. Many psychologists still believe that, to some de- 
gree or other, there is an inherited basis for intelligence which 
sets the limits for its development. 


NTELLIGENCE” 


II. ON THE “MEASUREMENT OF 


The preceding article has indicated that there is no “entity,” in- 
herent or otherwise, to which the label “intelligence” can be at- 
tached. “Measuring intelligence” is more factually described as 
sampling in a limited way the complex behavioral equipment of 
the child or adult. Using some test as a tool, the examiner tests 
for the presence or absence of certain reactions. Such a testing de- 
a set of standard stimuli. 

937 revision of the Stanford- 
lĮministering a large number 


vice may be described as 

An example of such a test is the 1 
Binet.2 This test was constructed by 
of items to 3,184 rural and urban children of preschool and school 
ages in the North, East, South, and West of the United States. All 
children were American born and belonged to the white race. 
From these data, items were selected which best dis riminated be- 
tween children of dillerent age levels (but not between sexes) 
and were combined to make two forms of the test (Form L and 
Form M). 

The 1937 Standford-Binet tests for presence or absence of 
such reactions as the following selections taken at random from 
Form L: 

1. Building a bridge of three blocks (Year III). 

“Why do we have houses (Year 


2. Answering questions, as: 


IV 


2 Terman, L. M. & MERRILL, Maup A. Measuring intelligence. Boston: 


Houghton Mifilin, 1937. Pp- 461. 
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3. Counting four blocks, beads, and pennies (Year W. 

4. Giving a similarity between two objects, as wood and coal 
(Year VII). 

5- Detecting the absurdity of such statements as: “Bill Jones’ 
feet are so big he has to pull his trousers on over his head 
(Year IN). 

6. Repeating digits forward or backward (several age levels). 

7. Spatial orientation: “Which direction would you have to 
face so that your left hand would be toward the east (Year 
XIV)” 

8. Constructing sentences using three words, as: civility, re- 
quirement, employee (Superior Adult 1). 

9. Opposite analogies, as: A debt is a liability, an income 
OF nmg (Superior Adult III). 

10. Defining words, as: orange, tap, haste, regard, stave, mosaic, 
merustation, parterre. 

Regarding the vocabulary item, Terman has this to say: “We 
have found the vocabulary test to be the most valuable single test 
in the scale” [p. 302]. 

What evidence can be found in the vocabulary test or any of 
the above items for innate intellectual capacities? There is only 
a series of highly specific reactions to stimuli. Even a test maker, be- 
lieving as he may that his test tasks “tap” such a capacity, is forced 
to agree that the responses required by his test stimuli are ac- 
quired through experience. 

How, then, are innate capacities arrived at? Only by violation 
of certain rules of scientific procedure. First, the rule of parsimony 
is ignored. This rule states that when two theories are available, 
both of which are adequate to handle the facts, the simpler theory 
is to be preferred. In dealing with intelligence reactions, a stimu- 
lus-response theory covers the facts, but the “psychohereditarian” 
utilizes a stimulus-response explanation (to handle the obviously 
learned responses to test items) plus a hereditary capacity. He 
agrees that specific reactions cannot be inherent, but he alleges 
that innate general capacities make possible such specific acquisi- 
tions of behavior. 

Further, the “psychohereditarian” is guilty of the logical fal- 
lacy of circular reasoning. The only facts available to him are the 
observable behaviors—the responses to test stimuli. If a subject 
performs poorly, thus obtaining a low 1.Q., the holder of this view- 
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point claims that he did so because of low innate capacity. The 
low capacity explains the low test performance. If it is then asked 
how he knows that the subject has low innate capacity, he may 
claim that the inferior test performance proves the existence of 
the low capacity. The low test performance proves the low capac- 
ity. The subject's performance is inferior because he has low capac- 
ity, and he has low capacity because his performance is inferior. 
This reasoning goes around and around. 

Following the administration of a test, the correct responses 
are usually combined to form a total score. As the illustrative items 
indicate, the Stanford-Binet is an “age scale.” Items are grouped 
at age levels. The scoring of this test begins by taking the highest 
age level at which the subject passed all the items, labeled the 
“basal age,” and adding extra credits for each item passed above 
this level. For example, ifa child passed all items at year VII, his 
basal age would be 7 years. If he correctly answered three of the 
Six items at year VIII he would obtain ¥ year's credit, or 6 months. 
Two of the six items passed at year IX would add 4 months, and 
One success at year X would add 2 additional months of credit. If 
all items above year X were failed, the subject would have a score 
of 8 years (8-0) . This is referred to as his test age or mental age 
(N. A.) on this test. 

To obtain a ratio between the child’s test performance and 
his actual or chronological age, a test quotient or intelligence 
quotient (I. Q.) is computed by dividing the test-age score by 
the chronological age and multiplying the ratio by 100. If the 
child in our example were exactly 7 years old, his I. Q. on this 
test at this time would be 8-o/7—-0 times 100, or 114. At best, this 
LQ. is a highly abstract number comparing the subject with an 
even more abstract average of the group upon which the test was 
Standardized. 

The computation of the 1.Q. raises the question of why a 
Correlation should be expected between behavioral development 
and chronological age? Owing to varying life circumstances, some 
individuals have accelerated reactional biographies, while others 
are retarded. No two are identical. There may also be acceleration 
in certain behavioral areas and retardation in others. It might be 
Suggested that, from a clinical standpoint, a detailed study of be- 
havioral elaboration is considerably more meaningful than the 
extraction of any number of KO's. 
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Psychologists have worked out scales for the various ranges of 
I. Q. scores, of which the following is an example: 


Class Range of I. Q. Class Range of 1.Q.'s 
Very supe 140 and above Borderline | * 
OUPOMON rae ok aos 120-140 Moron 
Above average. 110-120 Imbecile 
AWerage actis otis 90-110 Idiot 
Below average .. 80-go 


The lowest three groups including 1.Q.'s o-7o are designated 
feeble-minded. Thus, a 10-year-old child whose mental age was 
7 years or less would be classified as feeble-minded, according to 
this scale. It would be more pre however, to state that the 
subject's performance on this test at this time was within a certain 
class. An J. Q. level does not hold lor all eternity nor for all tests. 
It is a not uncommon clinical finding for 1.Q.’s for different tests 


given the same subject to range from fecble-minded categories 
through average or even superior levels. Seventy-five or more points 
difference in 1.Q.’s between two tests given one subject have been 
recorded. The case of the idiot-savant discussed elsewhere in this 
chapter illustrates such striking differences in behavioral equip- 
ment in various areas of activity. 

In addition, superior, average, or inferior performance at a 
certain time is no guarantee that the same level of test perform- 
ance will obtain a week, a month, 1 year, or 5 years later, contrary 
to beliefs in the “constancy of the I. Q, and contrary to the rela- 
tively high test-retest correlations of some tests. Rates of behavioral 
acquisition vary with changing life circumstances, and test per- 


formances vary accordingly. 

Special training techniques are not, however, absolute neces- 
sities for J. Q. change. Figure 23, from Woodworth and Marquis“ 
P. 50], illustrates a study of 25 children who had the same level 
of test performance at the beginning of the study. But note the 
wide range in test scores 4 years later. Such variations under ordi- 
nary life conditions suggest that change is the only thing constant 


about the J. Q. 


23 Woopwortn, R. S. & Marquis, D. G. Psychology, 5th ed. New York: Holt, 
1948. Pp. 677. 
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LQ INTELLIGENCE QUOTIENT OF 25 CHILDREN, 5-8 YEARS OLD 


155 


WAN FiRST TESTED. FOUR VEARS LATER a 
| 


FIG. 23 Changes in IQ of 25 children whose IQ was 115 on first test. During 
four years in these stimulating schools, the 1Q of some of these children went 
Up, while the 10 of others went down. The changes were not large in com- 
Parison with the whole 10 range of o. The average change was a gain of 
5 points. (Data from the psychological records of the Horace Mann and Lin- 
coln Schools of Teachers College, Columbia University and reproduced by 


their Permission.) 


III. INTELLIGENCE INTERACTIONS ARE 
INTERMESHED WITH, AND AFFECTED BY, OTHER 
BEHAVIORAL EVENTS 


Behaviors called intelligent, informational, problem-solving, con- 


ceiving, and others, do not occur “in vacuums,” but are inextrica- 
bly interrelated with other behaviors, such as feelings and atti- 
tudes. Therefore, it is not surprising that such studies as that by 
Jolles reveal that severe behavioral lack (‘feeble-mindedness”’) 
is conditioned by the other personality aspects of children. In the 
Present study, Jolles * investigated 66 children, 10 through 15 
years of age, who had Binet or Wechsler intelligence quotients be- 
low 80. These children had been referred to the psychologist for 
s for retarded children. 


Certification for placement in a special cl 
— — 

Jol us, J. The diagnostic implications of Rorschach's test in case studies 
of mental defectives. Genet. Psychol. Monogr., 1947: 36, 91-197. (Reproduced by 
Permission of the author and the publisher.) 
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Trom his investigations, which made use of the Rorschach test 
and case-history data, he came to the following conclusions re- 
garding the complex conditions of the reactional history which 
may effectively prohibit the acquisition of intelligence responses. 


The case history material gathered on the 66 subjects in this study 
reveals broken homes, inadequate parents, unstable and promiscuous 
rent- 


parents, foster home situations, illegitimacy, and unwholesome pa 
child relationships. In a few instances there are cultural and religious 
conflicts. In others there are racial conflicts. In most of the cases the 
children come from homes of a low socio-economic status. A great many 
have been known to relief agencies. However, the upper classes are not 
immune to mental deficiency of the familial and undifferentiated types. 
Approximately one-third of the children who make up this study come 
from homes of an average or better than average socio-economic status. 


The primary factors which were discovered in those cases were broken 
homes and poor parent-child relationships. The clinical data reveal 
rather forcefully the importance of the family background in the de- 
velopment of mental deficiency. Certainly it is not surprising to find 
personality maladjustments in these children in view of the family and 
social milieu from which they come. 

From a clinical standpoint it might be rather difficult to place the 
mental defective in a clinical entity such as psychoneurosis, psychosis, 
schizoid personality, etc. As a matter of fact, we may continue to classify 
them as mentally deficient, but on the basis of the information which we 
have from this study our concept of mental deficiency may have to 
change. It is essential that we consider regarding mental deficiency as 
something that may be treated through the usual psychotherapeutic 
techniques. We must realize that merely providing special educational 
facilities will not solve the problem of mental deficiency and that in- 
stitutionalization is often a mere evasion of the problem. . .. Finally, 
in the diagnosis of mental deficiency we should take into consideration, 
not so much the I.Q. of the child, but the total personality picture which 
is provided by his behavior, the case history material, and the results of 
projective techniques such as the Rorschach test. 

There will be instances in which institutionalization of the mentally 
deficient will be necessary. However, this should not mean routine 
custodial care. The institution for the feeble-minded must resemble very 
closely our best institutions for the mentally ill. All forms of psycho- 
therapy, diagnostic techniques, social case work, medical care, and edu- 
cational facilities should be provided the subnormal in the hope that 
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many may return to a more normal way of life, not only in a social and 
emotional sense, but in intellectual adjustment as well [p. 192]. 


IV. AN INTERESTING CASE OF CONGENITAL 
HYDROCEPHALY € ` 


It is common knowledge that lack of proper fetal development 
may produce a “monstrosity.” The degree to which he is crippled 
determines the difficulty that such a defective organism will ex- 
perience in developing intelligence. 
, The following case history of congenital hydrocephaly is 
significant because it shows that, despite incapacitating defects, 
this child showed an above-average 1.Q. By way of explanation, 
the word “congenital,” as used here, refers to the fact that the 
condition was not inherited but acquired during the child’s 
embryologic development. This must be stressed because students 
commonly misuse the word “congenital” for “hereditary.” 
Hydrocephaly is a condition marked by an excessive amount 
of pressure of the cerebrospinal fluid in the head region. As a re- 
Sult, the skull is pushed up and out and gives a bulging appearance 
to the head. Obviously, if the pressure is great, the brain tissue 
itself will be damaged. The fact that R. has been prevented from 
1 complex movements would indicate such damage to the 
brain. 


When R. was brought to the psychological clinic, he was 6 years, 
7 months of age. He was an extremely pleasant, apparently well-adjusted 
child. He was unable to walk, and could sit upright only when sup- 
Ported by a leather and steel brace. At this time his head measured 2814 
Mches, (Normal children of his age average around 20 inches.) Except 
for his extremely large head, he seemed normal as to size and weight, his 
Weight being somewhat more than average for his height. The overweight 
might be accounted for by his inactivity, exercise to any extent being 
impossible. 

He was given the Revised Stanford-Binet, Form L. His M.A. was 7 
Years, 5 months, giving him an I. Q. of 113. His intelligence was no doubt 
Somewhat higher, for several items were missed because of his physical 
a — 


i 5 TESKA, P. T. The mentality of hydrocephalics and a description of an 
chteresting case. J. Psychol., 1947, 23, 197-203- (Reproduced by permission of 
de author and the publisher.) 
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handicaps. He had had no school experience, so, although his parents 
had encouraged other children to play with him and to be with him, 
ably different from an ordinary 


his social experience would be conside 
child's at 614 years. 

It was recommended that he be put into a crippled children’s group 
and that he be taught to read. He has learned to read with good success, 
and his reading proficiency equals, if not exceeds, that of the average 
first grader with a similar amount of formal training. 

He has some difficulty in coordinate use of his hands, which may be 
because of some vision impairment. He has had, at present, no vision 
tests. He is well adjusted in his group, takes part with great delight in 
school activities, and responds with eagerness to school situations. 

Through the courtesy of Dr. Clifton T. Morris of Baton Rouge, 
Louisiana, the following medical history is included: 


There is no history of family or hereditary disease. His parents on 


both sides are from healthy stock. There have been no other cases of 
hydrocephaly or any other malformations in the family. 

His was a normal birth with no unusual birth difficulties. The ex- 
amination following birth showed a well-developed infant with these 
measurements: 

Head—14 inches in circumference 

Chest—13 inches 

Abdomen—13 inches 

Body inches long 

At six weeks of age it was noted that his head was increasing in cir- 
se. The reflexes were 


cumference. Measurement showed a g-inch incr 
normal. . . . One month later (at 21%, months of age) the head circum- 
ference had increased to 18 inches. At this time spinal fluid showed in- 
creased pressure.. 

X-ray treatment was applied over the temporal and occipital areas. 
In spite of the treatments, the skull continued to increase, and at the age 
of six months was 27 inches in circumference. 

From the age of six months to the present, the head circumference 
has increased only 1½ inches. Radiographs of the skull show a typical 
hydrocephalic skull. There has been no eye examination. There is possi- 
bility of some damage to the optic nerve. Except for the contracted tendon 
of Achilles, which a minor operation would relieve, there is no physical 
reason save the extreme head size to prevent walking. R. has had no ill- 


nesses of any seriousness and no contagious diseases [pp. 201-203]. 
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V. THE HOME AND FAMILY BACKGROUND OF 
OTTAWA PUBLIC SCHOOL CHILDREN IN RELATION 
TO THEIR 1.Q.’S¢ 
John S. Robbins 


Dominion Bureau of Statistics, Ottawa 


Dr. Robbins secured the 1.Q.’s of Ottawa public-school children 
de IV over a 10-year period and related them to the sub- 


in Gr 
jects’ home and family circumstances by using information se- 
cured from the census. 


Table [5] divides the 9.956 children into four broad I.Q. groups and 
gives certain items of information on homes, mothers, and fathers for 
each. The grouping was determined by reference to the mid-point in the 
distribution of 1.Q.’s which, as Miss Dunlop has explained, was 109. Two 
groups were made to include twenty points cach, one above and one 
below the median (110-129 and go-109), and two others to include re- 
spectively 130 and over and under go. 

Contrasts in homes and families between the high and low groups 
are striking. Of the gig children with the highest 1.Q.'s (130 or over) 
44.3 p.c. lived in homes owned by their parents, with an average value 
Of $5,448; of the 1,250 with lowest 1.Q.’s (under go) only 22.9 p.c. lived 
$3,700. The 


in homes owned by their parents, and the average value was 
average monthly rental paid on the other homes of the high-testing group 
Was $38.10; for the low-testing group, S2 f. 10. 

The homes of the more-favoured group averaged almost one room 


larger, although there were decidedly smaller families to live in them. 
was not tabulated for the 


The actual number of persons in the home: 
Purpose of this study, but instead the number of children that had been 
in indication of the relative size 


born to the mothers, and this provid 
of household. The mothers of the high 1.Q. group had had an aver 
3-2 children each and were 42.7 years of age; the mothers of the low 
group had had 5.3 children and were 43.5 yea 

Judging by the father’s earnings there was nearly three times the 
annual income per person in the families of the children with high J. Q. 
The year's earnings of the fathers (at least those on salary or wage, and 
6 Roppins, Jony 
School children in r 
(Reproduced by permis 


>of 


of age. 


The home and family background of Ottawa public 
tion to their 1.Q.’s. Canad. J. Psychol., 1948, 2, 35-41. 
sion of the author and the publisher.) 
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these included three-fourths) averaged $2,512 for the five-member families 
of the high-testing children, or something like $500 per person; the 
corresponding earnings of the fathers in the seven-member families of 
children with low I.Q.’s were $1,244, or about $175 per person. Rather 
more of the mothers in the latter group were adding to the fathers’ 
earnings (6.5 p.c. were gainfully occupied as compared with 4.3 p.c. in 
the former group), but their average earnings were lower. 


Table 5 * 


Home Conditions of Ottawa Public School Children Classified 
According to I.Q. Groups 


I. Q. 
1. Q. I. Q. LQ. 130 
under go- 110- and All 
go 109 129 Over | Groups 
Number of children 1250 3944 3849 913 9956 
In homes owned by parents. pic. 22.9 26.3 34-2 44-3 30-7 
Median value of owned homes | $3700 $4475 | $5116 | $5448 | $4916 
In rented homes .... 77.1 73.7 65.8 55-7 69-3 
Median monthly rental ....... $24.10 | $27.40 | $32.60 | $38.10 | 829.30 
Median number of rooms in all 
HOMES aana 8 6.4 6.5 6.8 7.2 6.6 
Living with: 
Both parents. eee P. c. 80.7 82.1 86.6 89.4 84.4 
One parent cxosisiees P. c. 17.1 15.8 12.4 9-4 14.0 
Neither Parent p.c. 2.2 2.1 1.0 1.2 1.6 
Mothers: 
Median number of children born 5-3 4:3 3-6 3-2 3.9 
Median ee cox pirea ra 43-5 42.0 41.9 42-7 42.2 
Median years of schooling .... 8.3 9-3 10.0 11.1 9.6 
Gainfully employed .......p.c. 6.5 6.5 58 43 6.0 
Fathers: 
Median annual earnings $1244 | $1442 | $1806 | $2512 | $1650 
Median years of schooling ..... 8.3 .2 10.2 11.3 9-7 
Occupations: 
Labourers apc 24.6 15.8 7.7 27 12.3 
Operatives . P. c. 20. 0 16.0 11.4 53 13.6 
Craftsmen . p. c. 30.0 28.2 21.3 15.2 24.5 
Clerical p · c. 10.5 14.7 21.0 20.8 17.3 
Commercial P. c. 4.2 7.1 8.5 9.3 7.5 
Business owners P. c. 8.4 12.5 16.4 23.9 14.7 
Professional P · c. 2. 5˙5 13.7 22.8 10.1 


* Reproduced by permission of the author and the publisher. 
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The fathers of the high-testing children, like their mothers, had had 
about three years more schooling than the parents of the low-testing 
group (eleven years instead of eight). This is no doubt related to the 
fact that they were able to occupy better paying jobs. A classification of 
the occupations of fathers, indicating something of the length of train- 
ing involved, shows for the children with high I. Q. 22.8 p.c. professional 
and 2.7 unskilled labour, with these proportions roughly reversed for 
the children of low J. Q. 

The low-testing children much more frequently came from broken 
homes, 17.1 p.c. of them living with one parent only, as compared with 
9-4 p.c. of the high-testing group. More, too, lived with others than their 
parents though the proportion is small in both cases. 

It is tempting, if futile, to speculate what might have been the effect 
on 1.Q.’s if the environmental factors we have mentioned in the lives of 
the two groups of children had been reversed. Supposing an exchange 
of circumstances had reduced the high scores by ten points and increased 
the low scores by like amount, they would of course still have represented 
two distinctly different I.Q. groups—above 120 and under 100. 

In all of the characteristics thus far noted, as Table [5] shows, the 
children with 1.Q.’s between go and 130 occupy an intermediate position. 
In fact there is a consistent gradation from the first to the fourth level— 


the higher the I. Q., the greater the size and value of the home, the 


fathers’ earnings, the length of the fathers’ and mothers’ education, and 


the smaller the family [pp. 35-37]. 


The foregoing data do not of themselves demonstrate very 
much. In fact, they are only the starting point for reflective think- 
ing and further research. In our opinion, these statistical averages 
Merely reflect rather crudely the pervasive presence of general 
social and economic conditions that constitute a locus of what 
might be termed superior, above average, below average, and 
inferior factors of the reactional biography surrounding the de- 
veloping children classified into these various groups. Of course, 
the figures reported above undoubtedly disguise quite a bit of 
Overlap and exceptions which could be understood only through 
a specific study of the reactional history of each of the individual 
children lumped into the four groups. Indeed, it is remarkable 
that the averaging process yields as neat results as those presented 
in the table. 
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VI. CHILDREN WITH INFERIOR SOCIAL HISTORIES: 
THEIR MENTAL DEVELOPMENT 
IN ADOPTIVE HOMES 


For both practical and theoretical purposes it is important to 
chological development of 


know what can be predicted of the ps 
children whose true parents are behaviorally deficient. Popular 
psychology would, of course, very definitely assert that since in- 
telligence is inherited, such children are not worth taking a chance 
on for adoption purposes. 

According to the hypothesis of the reactional biography, since 
every individual begins at a zero point and builds up his behavior 
during his psychological history, children of “feeble-minded” 
parents are thus behaviorally equivalent to other children, pro- 
viding they are biologically normal. It is interesting to examine 
the results of studies that have followed the intelligence develop- 
ment of children of inferior parents adopted into average or bet- 
ter homes. 

Mean 1.Q.’s reported in the major studies in the field are 
107.4 for Burk’s group of 214 children tested at 8 years; 110.0 for 
Leahy’s group of 194 tested at g years, 3 months; 111.5 for Skodak’s 
group of 154 tested at 4 years, 4 months; and 101.7 for the 175 
children in Freeman's group who were placed under the age of 
2 years. 

Skeels and Harms? did a follow-up study of 107 children 
placed in adoptive homes in infancy or under 2 years of age. All 
were selected from those Iowa Soldiers’ Orphans’ Home children 
who showed inferior social histories. Those in Group I had moth- 
ers with I.Q.’s of 75 or less as determined by standard intelligence 
tests. Group II consisted of children whose putative fathers were 
classified in such inferior occupations as unskilled or slightly 
skilled laborers. Group III met both of the requirements of Group 
Land II; that is, their mothers tested 75 or below and their fathers 
were known to be occupationally not above slightly skilled labor- 
ers. All the children were of white non-Jewish parentage, were 


7 SK . H. M. & Harms, Irene. Children with inferior social histories; 
their mental development in adoptive homes. J. genet. Psychol., 1948, 72, 
283-294. (Reproduced by permission of the authors and the publisher.) 
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committed to the orphanage when less than 6 months of age, and 
were adopted under years of age. 

GROUP I: DEVELOPMENT OF CHILDREN WHOSE MOTHERS HAVE 
Low 1..’s. Of the 107 children in this group, about 80 per cent 
were illegitimate. Their mothers’ 1.Q.’s ranged from 75 down to 
32. All had been adopted prior to 6 months of age into homes 
selected in general for their satisfactory adjustment in the commu- 
nity. ‘The foster parents were described as stable, intelligent, and 
dependable, and their occupational level was higher than that 
of the children’s true parents but not so high as that usually found 
when the foster children are not specifically selected because of 
inferior social histories. 

The average age of children at time of examination was al- 
most 5½ years. The mean I. Q. was 105.5. Only 4 children in the 
entire group classified below the dull normal group with 1.Q.’s 
of less than 80. In contrast to these four, 15 fell into the superior 
group with 1.Q.’s above 120! When the subjects were grouped 
according to the occupational level of the foster home, there was 
a 4-point difference in favor of the occupationally superior homes. 
The average I. Q. of 32 children in the three upper levels was 
108.6, while that of 54 children in the four lowest levels was 104.2. 
These differences are suggestive. 

GROUP II: DEVELOPMENT OF CHILDREN WHOSE FATHERS HAVE 
LOW occUPATIONAL STATUS. Statistically, studies have shown a 
certain relationship between the I. Q. of children living with their 
own parents and the occupational level of their fathers. There has 
been general agreement in finding a progression upward from the 
unskilled-labor group to professional groups. However one inter- 
prets these results, the present study tested 111 children whose 
true fathers were classified as unskilled or slightly skilled laborers 
that were dependent upon odd jobs or casual farm work. Intel- 
ligence-test scores that were available for 75 of the true mothers of 
the children tested ranged from 40 to 110, with a mean I. Q. of 


The foster homes of the children in this group were somewhat 


superior to the homes of the subjects of Group I and markedly 
superior to the homes of their true parents. Their mean age at 


placement was 5 months, at examination time, 5 years, 1.5 months. 


The average 1.Q. for the whole group of 111 children was 110.3. 
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Here only 2 children tested below 80 in contrast to 28 children 
with I.Q.’s above 120. 

GROUP III: DEVELOPMENT OF CHILDREN WHOSE MOTHERS ARE RE- 
TARDED AND WHOSE FATHERS HAVE LOW OCCUPATIONAL STATUS. Of 
the g1 children who met the above criteria and were tested, all 
were offspring of mothers whose I.Q.’s ranged between 40 and 75, 
with a mean of 62.6, and of fathers all but 7 of whom were in the 
lowest occupational classification. Their mean age at placement 
was 4 months, 13 days, and mean age at test was 5 years, 3.4 months. 
The foster home was much superior to the true home in regard to 
the education of the foster parents and their occupational level. 
The average I. Q. for this group of 31 children was 104.0. Again, 
it was found that 10 children placed in homes of the upper three 
occupational levels had an average I. Q. of 110.1, while 20 chil- 
dren in homes in the four lowest brackets earned an average J. Q. 
of 102.5. 

concLusions. Skeels and Harms draw the following conclu- 
sions: 


1. Children of mothers with low intelligence or from fathers with 
low occupational status or from a combination of both, placed in 
adoptive homes in infancy, attain a mental level which equals or exceeds 
that of the population as a whole. 

2. The frequency with which cases showing mental retardation ap- 
pear is no greater than might be expected from a random sampling of 
the population as a whole, and the frequency with which cases having 
superior intelligence appear is somewhat greater than might be expected 
from a random sampling [p. 294]- 


VII. HOW ABOUT THE JUKES AND KALLIKAKS? 
N. H. Pronko 


Around the turn of the century the study of the “genealogy of 
degeneracy” was a popular pastime. Lengthy family pedigrees were 
accumulated which purportedly demonstrated the hereditary 
transmission of feeble-mindedness, alcoholism, criminality, lazi- 
ness, prostitution, debauchery, and various other socially unac- 
ceptable conduct. In more recent years these investigations have 
been largely discredited, although they reappear from time to 
time to support hereditary doctrines. Since this type of study has 


Intelligence 199 


been offered as recently as 1948 in support of the inheritance of 
behavior, we shall devote a little space to an evaluation of the two 
best-known pedigrees, the Kallikaks and the Jukes. 

The Kallikak investigation, published in 1912, traced the 
genealogy of two lines, one “good” and one “bad,” both originating 
with one Martin Kallikak, a Revolutionary War soldier of alleged 
respectable parentage and position. The “bad strain” resulted from 
an unconventional alliance with a presumably feeble-minded bar- 
maid (feeble-minded, presumably, because she was a barmaid), the 
progeny consisting of paupers, criminals, prostitutes, drunkards, 
the feeble-minded, and so forth. On the other hand, the “good 
strain“ was composed of good and useful citizens. Goddard, who 
directed this study, was convinced that all of these social ills were 
inherited. The following quotation from Deutsch Son the Kallikak 


study needs no comment. 


In the most famous of these studies, The Kallikak Family, the author 
tells us that field workers engaged in tracking down the descendants of 
the Revolutionary soldier and the servant girl were permitted to ascer- 
tain fecblemindedness in a person by merely “looking at“ him or her. 
Evidence of feeblemindedness (and other defective and degenerate traits) 
was largly based on hearsay; in many cases it was deemed sufficient proof 
of mental defect if a person, deceasd two or more generations, perhaps, 
Was reported to have been “a wild, immoral fellow,” or a “plodding, 
dull and drinking fellow.” And how, in the first instance, the author 
Was able to ascertain that a “nameless girl” living in Revolutionary times, 
a poor servant maid unknown but for her genealogically convenient 
affaire d'amour, was fecbleminded, is not revealed [p. 365]. 


Another famous study, that of the Jukes, was published in 
1877. Belief in psychoheredity was very much in vogue at this time. 
Darwin's Origin of Species had appeared a few years earlier (1859), 
and popularizers of his theories, including his cousin, Francis 
Galton, had been applying “natural selection” concepts to be- 
havior. Galton, for example, in 1865 began publishing pedigrees 
of genius to support the theory of inheritance of behavior. Dugdale, 
however, who traced the Jukes through five generations, stressed 
the importance of environment in the destiny of this family. A 
total of 709 individuals was studied, 540 of them related by blood 


„ 
8 Drurscit, A. The mentally ill in America. New York: Doubleday, 1938. 
Pp. 530. (Reproduced by permission of the author and the publisher.) 
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to the Jukes. Of this number, only one case of definite feeble- 
mindedness (idiocy) was found by Dugdale. Others interpreted the 
Dugdale study as indicating that intemperance, crime, pauperism, 
licentiousness, feeble-mindedness, mental disorders and diseases, 
in short, all social ills, were biologically inherited. Although the 
Juke family has a history of socioeconomic deprivation, there is 
nothing particularly startling in the frequency of discases, in- 
juries, or behavioral pathology in the 540 individuals of Juke 
blood or the 169 related by marriage or cohabitation, as Table 
[6], from Dugdale,’ [p. go] indicates. In fact, it would be surprising 
if frequencies this high were not found in a sample of comparable 
size in any family tree. . 


Table 6 


Showing the Frequencies of Various Diseases, Injur Behavior Pathology, 
and Feeble-mindedness of 540 Individuals of Juke Blood and 169 Persons 
Related to the Jukes by Marriage or Cohabitation (X Blood) 


Number of Cases 
Diseases, Injuries, and So Forth Juke Blood X Blood Total 
Bld askance wimp rors sires Mcgee 10 1 11 
Deaf and dumb 1 1 
Insane r 1 1 
Idiotie e e e e eres 1 wie 1 
Tubercular consumption .... 1 1 2 
Syphilis be 29 13 42 
Constitutional syphil 22 3 25 
Epilepsy 3 1 1 
Deformed 1 cf 1 
Total 65 20 85 
Total number receiving relief ... 33 15 48 


VIII. A CASE OF AN “IDIOT-SAVANT” 


Illustrative of individuals whose personality equipment shows ex- 
tremes of behavioral effectiveness as well as ineffectiveness is the 
so-called “idiot-savant.” Many such individuals have been studied 
and reported in the literature. It has been commonly supposed that 
every feeble-minded person shows no superior behavioral char- 


9 DUGDALE, R. L. The Jukes. New York: Putnam, 1877. Pp. 121. (Reproduced 
by permission of the publisher.) 
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acteristic or characteristics. This supposition is not supported by 
the study of the feeble-minded. The idiot-savant is characterized 
as a feeble-minded individual whose general behavioral equipment 
is inadequate, but who shows some distinct superiorities in some 
behavioral traits. Cases have been reported in which calculating 
abilities have been outstanding, although usually with some dis- 
tinct process limitations. Cases of behavioral superiority in music, 


drawing and painting, mechanical skills, sewing, and memorizing 


behavior have also been reported. 

The following case description is abstracted from a careful 
study and a detailed analysis made by Scheerer, Rothmann, and 
Goldstein. The boy, who is identified by the name of L., was 
found to have an 1.Q. of 50 at 11 years of age. When tested again 
at 15 years of age he was found to have approximately the same 
1.Q. level as measured by standard intelligence tests. His family 
history showed no evidence of mental deficiency. L.’s father was a 


businessman and his mother a school teacher. Grandparents on 


both sides were of average intelligence. 

In 1937 an 11 year old boy, L., was presented by his mother to the 
writers for neuropsychiatric and psychological consultation. The com 
plaints about L. summed up to this; he could never follow the regula 
school curriculum, like a normal child, 
alarmingly sub-standard; he had made progres 


his achievements wer 


or learn by instruction. Hi 


general information was 
in only a few school subjects, and even in these, 
very limited. His motivational and behavior pecu 
r shown interest in his socia 


arities had been ar 
early concern of his parents. He had neve 
Surroundings or in normal childhood activities. On the other hand, h 
had always excelled in certain performances. 

showed him to be healthy and physically well 
and with a norma 


Medical examination 
developed with no signs of neurological disturbances 
EEG (clectroencephalogram) record. Follow-up examinations from hi 

s, showed no physical ab 


lith to his 16th year, including laboratory te: 
normalities. The following description of L. is based on a great numbe 
of observations and examinations made during the years 1937 to 1943- 

is that of an erratic and hyper 


The first impression on meeting L. 
kinetic child, driven by an urge to keep in constant motion. He seem 
= eee er CEM y g 

10 SCHEFRER, M., ROTHMANN 
an experimental study of personality or 
1-63. (Reproduced by permission of the 
Association.) 


GolbsrEIN, K. A case of “idiot-s 
ganization. Psychol. Monogr., 1945 
author and the American Psychologica 
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also to be governed by an ever recurring impulse to move all four fingers 
of each hand rapidly in a definite beat, rubbing them against the thumbs 
(in a snapping-like motion without the snaps). Alternating with extreme 
inattentiveness, self-preoccupation, and restlessness, he displays a friendly 
poise and stereotyped politeness, as when responding to or addressing 
people. Most of the time L. appears motorically or otherwise self-absorbed 
and socially aloof. However, he shows one unique interest in his human 
surrounding—an amazing phenomenon exhibited in the first minutes 
s each of us, When is 


your birthday?” Given the date, he answers in a fraction of a minute. 


of the examination. Spontancously, the boy as 


“Dr: Gs birthday was on Saturday last year and Dr. S.'s birthday was 
on Wednesday.” A glance at the calendar proves him correct. We call 
others to the scene, and with amazing swiftness, L. gives correctly the day 
of the week of every person's birthday. Moreover, he can tell at once 
exactly which day of the week a person's birthday was last year or 5 years 
ago, and on what day it will fall in 1945, etc. More closely examined, L. 
proves capable of telling the day of the week for any given date between 
about 1880 and 1950. Conversely, he can also give the date for any given 
weekday in any year of that period, e.g., the date of the first Saturday in 
May, 1950, or of the last Monday in January, 1943, etc. As much as we 
could determine he makes no mistakes in his calendar answers. Though 
L. unquestionably takes delight in the recognition of his feat, he never 
seems aware of its extraordinary character in the same sense as a normal 
person (e.g., the reader of this, if he could master such a task). On the 
other hand, it is known that, since his 7th year, he had developed a 
persistent interest in the birthdays of everyone he meets. For some 
time he had been surprising people he met only once before by volun- 
teering their birthdays “on sight.” This, of course, happened to the 
writers on many occasions. In conjunction with this specific memory 
he almost inevitably will know the day and date of his first visit to a 
place and usually the names and birthdays of all people he met there. 
He never fails to look for the date when he sees a newspaper, which 
otherwise does not interest him in the least. 

This specialized interest and retention of L. is coupled with an 
impressive skill in rapidly manipulating and retaining numbers. His 
span for immediate recall is 7 digits forward and 6 backwards, He can 
also add up correctly the total of ten to twelve 2-place numbers just as 
quickly as one can call them out. In other respects his arithmetic achieve- 
ments appear on the surface to be normal for a child of his age. Except 
for an unusual speed in those calculations which he can execute, he does 
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not show any superiority. On the contrary, he makes errors in multiply- 
ing, adding, or subtracting larger numbers although he has received in- 
struction in arithmetic. Here, as in other subjects, appears an inherent 
difficulty in learning by following instructions and explanations in a 
systematic way. S 

This kind of memory organization is indicated by L.’s performance 
in spelling, for which he shows an affinity similar to that for counting. 
He correctly spells many words forwards and backwards, orally or in 
writing. He will us ally ask how a word is spelled when he hears it for 
the first time, and will never forget it. A word not taught to him this 
way he will spell out phonetically without hesitation. In contrast, he 


never inquires into the meaning of a word, so that he knows the spelling 
of many more words than he knows the pertinent meanings. 

L.'s rigid trend towards developing skills and knowledge only on his 
own limited terms of play-like function and sheer manipulative interest 
ing musical capacity 


reappears in his musical ability. He shows a surpr 
and sensitivity together with equally surprising gaps. He has absolute 
Pitch, likes to play the piano for hours without being taught. Although 
he has learned to read simple scores, he plays only by ear, e.g., such 
melodies as the “Moonlight Sonata” or “Three Blind Mice,” and later, at 
14, more difficult compositions, e. g., the “Largo” from Dvorak. Mostly, 
however, he will:play monotonous sequences of his own fancy. He will 
rarely reproduce a tune he knows and then only on insistent demand. He 
loves the opera “Othello” to the degree of obsession, and can sing the 
“Credo,” “Si ciel” and the “Adagio Pathetique” from beginning to end. 
He sings the accompaniment or the Italian words as they sound to him. 
Without knowing the language he reproduces it purely phonetically. His 
interest in music includes a preference for the operas of Verdi, for 
Beethoven, Schubert, and Tschaikowsky, all of whom he likes to hear on 
records. He prefers a victrola concert to music from the radio in which 
he never showed interest. He is able to recognize and place a heard 
composition, to identify its name, and to complete a melody, if he hears 
a part of it. At 12 he was taken to a competent musician who played a 
Piano piece unknown to him. Asked to repeat it, L. did so, according to 
the musician, amazingly well - . the melody correct, the accompani- 
ment adequate. In contrast, L. never has profited from any systematic 
Musical training. He has always refused to learn piano pieces by reading 
the Scores, and would not pay any attention to them. He would never 
Practice a composition nor readily repeat his musical performance on 
demand, and would not correct his mistakes when told to do so. It is not 
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even certain whether he did grasp the errors which were pointed out to 
him. If he heard the same composition several times, he would improve 
his playing of it, but he never seemed to improve through practice. Oc 
casionally he sat at the piano and played what appeared to be short com- 
positions, but it was never possible to make him repeat them so that 
they could be fixated. Yet words and names related to music he retained 
almost indefinitely ... [pp. 1-3]. 


L.’s case is instructive and shows among others things, how 
relative the term “idiot” really is. As a matter of fact, this term is 
so inapplicable to L. that the apparently contradictory label “idiot- 
savant” seems to suit better. He is truly lacking in certain specific 
behaviors, but, at the same time, he is exceedingly overdeveloped 
in certain other specific reactions—far above most persons. 


ATTENTION 


rs 


J, INTRODUCTION 
John Bucklew, Jr. 


kind of response, in the sense that feel- 
but rather is the beginning part of every 
Psychological response, or adjustment, that the organism makes. 
It is the organism's preliminary contact with some stimulus. For 
this reason, experiments on attending, although they may be con- 
cerned with a variety of actions—perception, feeling, attitudes, 
habits—will be found to emphasize the variables which operate in 
the initial phases of the total response. 

The stimulus to which a person attends will be the one which 
he perceives and to which he carries out some final adjustment, 
such as approaching, avoiding, or speaking to or about something. 
Therefore, since attending is in a genuine sense a determiner of 
what will follow, its study becomes of some importance to the 
Psychologist. The lover of visual arts, standing before a new paint- 
ing, illustrates admirably the successive attention and perception 
phases of the responses he is making to the various qualities of the 
stimulus object. The complex aesthetic object before him requires 


More than a single glance 
aesthete must gain his compreh 
and their relations. 

inual shift of attention from one 


Attending is not a distinct 
ing or other responses are, 


for its proper appreciation, and so our 
ension of it through a series of 


responses to its parts 
What governs this cont 
stimulus to the next? At first consideration, it may seem to be a 


purely random and chaotic all 
there are classes of factors which govern it. For a given person one 
Stimulus object, or a group of objects, may possess a greater “atten- 
tion value” than others. These various factors may be conveniently 


air, but it can be demonstrated that 
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classified into (1) factors of the stimulus object (such as size or 
brightness), (2) factors of the person’s history or reactional biog- 
raphy (attitudes, knowledge), (3) behavior in progress at the mo- 
ment (momentary interests or needs), and (4) physiological condi- 
tions of the organism (fatigue, hunger). 

As one might expect, the psychology of attention has been ex- 
tensively applied in advertising and selling, for businessmen are 
concerned with what will attract attention to their merchandise 
and are usually willing to pay a great deal in order to accomplish 
this with maximum efficiency. The following reading is meant to 
serve as an introduction to the topic of attention by presenting 
some ways in which the term has been used and some classic experi- 
ments in this area. Subsequent sections show how stimulus factors, 
such as intensity of illumination and complexity of the stimulus, 
operate in directing or channeling the activity of people. But the 
organism and its conditions also play a determining role in the 
stimuli to which it responds. It will be demonstrated thata person's 
knowledge or information and his experiences sensitize him pe- 
culiarly to react to certain stimuli rather than others. Even his 
interests and attitudes operate in a similar fashion. 


II. CLASSIC STUDIES OF ATTENTION 


It should be pointed out that the term “attention” is employed 
in a variety of ways in psychological literature. The referents for 
this term fall into three main categories: 

1. Attending reaction systems refer to the initial phases of 
behavioral events which involve either a shift in activity from one 
stimulus object to another or from one phase of an object to an- 
other phase of the same object. These shifts in activity are fleeting 
acts which initiate new behavioral segments and have been de- 
scribed in the preceding article. 

2. Attentional posture or attentional adjustment is another 
referent for the term. Still another term so employed is “set.” Here 
the fleeting shift in activity is not referred to, but a complete ad- 
justment or behavioral segment in preparation for a subsequent 
adjustment is the referent. A soldier responding to the command 
“Attention!” would illustrate the type of behavior referred to in 
this use of the term. The performance of the postural adjustment 
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reaction is a final act in itself, even though it is preparatory to the 
performance of some later action. Notice that this attentional 
posture involves an attentional or contacting reaction system. If 
the soldier fails to get into contact with the command, he is pre- 
cluded from perceiving it and executing it. This preparatory set 
may condition subsequent genuine attentional acts, as is shown 
in the Postman and Jenkins study discussed elsewhere in this 
chapter. Subjects “set” to perform one type of action contact the 
stimulus differently than do subjects “set” to perform other types 
of responses. 

3. The third use of the term refers to a continuing series of 
behaviors in which the person is preoccupied with some task, such 
as reading a book or solving a set of arithmetic problems. An 
‘sustained attention” is concentration. It 


€quivalent term for this 
does not denote a unit of action or a phase of a single behavioral 
segment (attending reaction system) but is a nontechnical term 
encompassing perhaps thousands of discrete responses performed 
in the completion of some task. It, too, of course, involves atten- 
tional acts—each of the responses involved in the series is initiated 
and it may also involve set or 


by a contacting reaction system 
Preparatory attention adjustments. 

Writers have not always carefully defined the term“ attention“ 
as they employed it, hence an extensive literature subsumed under 
this heading includes various combinations of the three general 
uses of the term described above. Clearly, attentional acts, i.e., the 
initial phases of behavioral responses, are not easily isolated for 
investigation because of their subtlety and brevity. Therefore, 
Most studies have been concerned with the other sorts of attention 
described. Although nearly all behavioral segments are initiated 
by attending reactions, most studies have emphasized the later 
Phases, perceptual, and final adjustments, since these aspects of 
the segment of behavior are more amenable to investigation. This 
has been true of the studies reported in other articles in this chap- 
ter as well as in the summaries of classic studies which follow. 

One early investigation attempted to discover the rapidity 
With which a series of visual responses to a picture was performed. 
This was an indirect endeavor to get at contacting reaction systems. 
A picture was placed in front of the subject, and he was asked to 
fixate a particular point in the picture and press a key whenever he 
Shifted to some other part of the picture. The methods of in- 
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vestigation were obviously quite crude, and the shifting reaction 
systems were in themselves not isolated. That is, shifting from the 
initial fixation point involved not only attending but perceptual 
reaction systems as well, and pressing the key required a shift in 
attention from the picture to the key. Further, new attentional and 
other reaction systems could occur without shifting to a new por- 
tion of the picture; one can perform a series of implicit (daydream- 
ing) reactions, for example, under conditions such as the above. 

Perhaps the investigator can best observe visual attending re- 
action systems in reading situations, particularly with the aid of 
cinemagraphic recording devices. The eye movements from one 
fixation point in the reading to another are for the most part 
genuine attending reaction systems. The comparatively new eye- 
camera techniques utilized by applied psychologists in the study 
of advertising, for example, also isolate contacting reaction systems. 
The fixation periods between shifts to new word groups in reading 
or new portions of a picture are not necessarily limited to single 
behavioral segments, however. A series of attending, perceiving, 
and various final adjustments may occur during a fixation. 

Some of the classic studies of attending reactions utilized 
ambiguous figures, such as those drawn in reversible perspective. 
These objects, of simple design, are usually conducive to two, 
though occasionally more, sorts of reactions. They may be de- 
scribed as objects which, because of their construction, force atten- 
tional shifts from one of their phases to another and then back 
again. The familiar cubes and staircases are illustrative of these 


objects. 

Such forced attention shifts with simple types of stimulus ob- 
jects were noted by the aurist Urbantschitsch (1875) when he em- 
ployed the watch test for hearing. He discovered that when the 
watch was held at a distance, the subject did not constantly hear 
it but periodically got into contact with it and then lost contact. 
Similar results were later obtained with various faint stimuli, and 
the term “fluctuation of attention” was applied to these shifts in 
activity. 

“Set,” or attentional posture reactions, were reported in early 
studies of reaction time. Exner, a Vienna physiologist investigating 
reaction time (1873), noted that there was a preparatory response 
before the RT (reaction time) stimulus was presented. This was 
studied in more detail by Lange (1888) who found that trained 
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subjects could perform different sorts of preparatory adjustments 
and that their reaction times varied with those adjustments. It was 
discovered in these early studies that the preparatory reactions led 
to responses to time intervals. Unless the delay following a “ready” 
signal was varied, or the stimulus for the RT response was occa- 
sionally omitted, subjects came to perform the key-pressing re- 
sponse in anticipation of the RT stimulus. 

The reader may have noted that the term “postural attention” 
is not too satisfactory in that some of the preparatory adjustments 
involve other than postural reactions. The Postman and Jenkins 
experiment, for example, is concerned not with postural adjust- 
ments but with preparatory orientations or attitudes toward the 
learning material that was to be presented. However, for want 
of a better term, we have used “attentional posture” to refer to 
these preparatory reactions in this chapter, since the behavioral 
configurations are similar when the preliminary responses are 
characterized by postural adjustments and when other features 
are more prominent. 

Concentration or sustained attention has become a field of 
interest, particularly since the classic study by Morgan? on work 
under conditions of distraction and nondistraction. Morgan was 
interested in the techniques utilized by subjects in avoiding various 
Sorts of potential distracters. Subjects were required to perform a 
task something like typewriting with an instrument containing 10 
numbered keys. The apparatus was so devised that the pressure 
of the subject’s fingers upon the keys could be recorded. A pneu- 
Mograph about the chest furnished a breathing record. 

The apparatus exposed a letter which the subject translated 
into a number according to a code and then struck the key con- 
taining that number. When the key was struck, another letter 
was immediately exposed, and so on. 

The subject was allowed to work under quiet conditions for a 
time, then bells, buzzers, and phonograph records began to sound 
from all parts of the room. The noises continued for 10 minutes 
and a 10-minute quiet work period followed. 

Morgan found that, since the subjects had had little pre- 
liminary training in this task, progressive improvement was made 
throughout the experiment. When the noises commenced, there 


es sa —— 
1 Morcan, J. IL Bs. The overcoming of distraction and other resistances. 


Arch. Psychol., 1916. 35- 
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was some slowing down in work; they were functioning as distract- 
ing stimuli, and the subjects shifted to them instead of responding 
consistently to their task. However, within a few minutes the sub- 
jects regained their former speed and went on to further improve- 
ment. The distracters failed to function as stimuli after a brief 
time, and the subjects continued reactional preoccupation with 
their assigned task. The noises continued to operate as setting 
factors in this study in that during the noise-work conditions the 
subjects struck the keys with greater force, and breathing records 
and observations revealed that the subjects utilized the technique 
of talking to themselves while performing the task to avoid inter- 
acting with the distracters. 

It was also noted that, when the noises ceased, there was often 
a momentary slump in work output, i.e., the change from noise to 
quiet also functioned as a distracting stimulus. Later studies have 
analyzed in more detail the behavior of individuals in distracting 
and nondistracting situations (see for example the experiment by 
Freeman in this chapter). 

The articles in this chapter deal with the various referents for 
attention described above, or with combinations of them. They 
illustrate the need for detailed analysis of behavioral events if 
understanding is to be achieved, and, incidentally, point to the 
constant operational check the investigator must maintain upon 
his use of terms and the referents for which they stand. 


III. THE EFFECT OF ILLUMINATION 
UPON ATTENTION ? 


The most obvious visual element is the actual amount of illumination, 
whether it be provided by an electric sign, an illuminated poster board, 
or simply by a number of lamps in front of one’s place of business. The 
general increase of attention with intensity of illumination needs little 
demonstration. It is interesting, however, to note a few instances in which 
an effort has been made to measure the relation between intensity and 
attention. Experiments were conducted with different degrees of illumi- 
nation in a store window, and an observer was posted to count the pro- 


2 Burtt, H. E. Psychology of advertising. Boston: Houghton Mifflin, 1938. 
Pp. 473- (Reproduced by permission of the author and the publisher.) 
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portion of the people passing the store who stopped to look into the 
window. The results are summarized briefly in the accompanying table. 
The first column gives the amount of illumination in foot candles, and 
the second column, the corresponding percentages of the passers-by who 


Table 7 


Percentage of Pedestrians Stopping to View Window Display 


Foot Candles Per Cent 
15 10 
30 12 
50 15 
65 17 
85 19 
100 21 


actually stopped to view the window. The added illumination produced 
an obvious increase in the attention value of the window display, al- 
though the two factors are not in direct proportion. Doubling the illumi- 
nation, for instance, from fifteen to thirty foot candles merely increased 
the percentage of those stopping from 10 to 12. Attention lagged behind 
intensity, just as it has been found in other experiments to lag behind. 
The writer knows of a church that increased the attendance at its eve- 
ning service about 50 per cent by the simple expedient of putting a few 
bright lights in front of the church building. Persons out walking on a 
Pleasant evening with no particular destination would be attracted by the 
lights and come into the service. Figures similar to the above are not 
available regarding the effectiveness of illuminated outdoor displays, but 
there is every reason to suspect that they are quite valuable from the 


standpoint of commanding attention [pp. 179-180]. 


At any rate, the simple experiment described above does il- 
lustrate the point previously made that such aspects of the stimulus 
object as intensity do have a determining effect on an individual's 
response. In attempting to force an individual to “pay attention“ 
to a particular stimulus object or situation, one of the variables 
that may be manipulated is the intensity of the visual (or auditory 
or olfactory) stimulus. Where there is keen competition for people’s 
attention, as in the myriad signs of Times Square, New York, such 
8 variables as color, novelty, and movement must also be intro- 
duced, 


10 
— 
10 
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IV. A STUDY OF SOME ORGANISMIC FACTORS 
INFLUENCING ATT TION 


The ability of the individual to perceive particular properties of 
stimulus objects is dependent upon a number of factors of the 
psychological field. Among these factors is the amount of time 
that the stimuli are exposed to the observer. If circumstances are 
such that the exposure is not sufficiently long, the subject may not 
be able to enter into appropriate psychological contact with the 
object. This does not mean, of course, that exposure time is the 
only factor of importance in determining whether the subject will 
enter into appropriate psychological relationship with the stimu- 
lus objects. Among other factors is the complexity of the stimulus 
object or objects. 

Saltzman and Garner? used concentric circles as stimulus 
objects. In one experiment, the exposure time of the flashes on 
the screen was kept at % second. From two to ten circles were 
randomly presented. The subject was instructed to observe care- 
fully and report the number of circles on each flash exposure. One, 
two, or three concentric circles could be perceived without error on 
each exposure. Four circles could be perceived correctly on about 
go per cent of the exposures. Five or more circles could be perceived 
correctly on less than 50 per cent of the exposures. Thus, effective 
contacting and perceiving reaction systems could be made to these 
particular stimulus objects in 14-second exposures only if no more 
than four circles were present. For the more complex stimuli, the 
second exposure was not a sufficient time. But the efficiency of 
contacting reaction systems is not to be regarded as static. As a 
matter of fact, experimental factors were found to be as important 
here as in other classes of behavior. It was shown that, after some 
practice, stimuli as complex as seven circles could be perceived 
correctly more than 50 per cent of the time by the same subjects- 
A further factor determining the effectiveness of contacting reac- 
tion systems is the amount of knowledge which the subject had 
beforehand. When subjects were informed that stimuli with a 
range of from two to ten circles would be exposed, they averaged 
approximately 80 per cent or better correct on stimuli as complex 


3 SALTZMAN, I. J. & Garner, W. R. Reaction time as a measure of span of 
attention. J. Psychol., 1948, 25, 227-241. 
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as ten circles. For the same amount of practice, subjects who did 
not know that the range was from two to ten circles perceived 
80 per cent or better correct only on stimuli of five or less circles. 

In another portion of that study, Saltzman and Garner at- 
tempted to determine the minimum time for effective contacting 
and perceiving reaction systems by varying the time of exposure 
rather than the amount of material as above. As the complexity 
of the stimulus objects increased from two to ten, the amount of 
time necessary for efficient psychological interaction increased 
from approximately 14 second to 314 seconds. Again, with prac- 
lice, the time necessary for contact on the ten-circle stimulus re- 
duced from 3% seconds to slightly more than 2 seconds. 

These findings lead the investigators to conclude that “‘atten- 
tion span” is not to be regarded as an absolute quantity, char- 
acteristic of individuals, as has been held by some psychologists. 
The complexity of the stimulus which may be perceived on a 
Single exposure varies for the individual with a number of factors. 
The variables that were shown to operate in the Saltzman and 
Garner experiment were the time of exposure, the complexity of 
the stimulus object, amount of information given the subject, and 
experience with the stimulus materials. 

In chemistry, the student is taught that the characteristics of 
a chemical interaction, e.g, the speed with which it occurs, de- 
pend upon how finely the material is subdivided, the temperature 
under which that interaction occurs, presence or absence of cata- 
lytic agents, and so on. In psychology, the situation is no different 
except that it takes place on a different level. As with other be- 
haviors, so with attention—what happens is a function of a multi- 
plicity of conditions or variables in the field under observation. 
There is no easy listing of important factors. The investigator 
must be sensitive to their operation and determination in each 


instance. 


V. A STUDY OF FIRST IMPRESSIONS 
N. H. Pronko 


Making a good first impression has long been considered one of 
the social graces. Psychological study of the topic poses the twin 
questions of what about a person attracts attention and what in- 
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fluences favorable judgment. Jacobson’s* study of the first im- 
pressions of college students of one another reveals some of the 
attentional factors operating when one person observes another. 

The study was performed on 401 women students in a College 
Problems class for freshmen at Ohio University. The girls met in 
groups of 23, and their participation was enlisted by asking them 
if they would like to come up to the front of the class individually, 
speak their names, and stand for a minute while the others jotted 
down impressions of them. Although the study was performed 
early in the semester, some of the students were already acquainted 
with one another, so each observer was asked to record on the 
card her degree of acquaintanceship with the person she was ob- 
serving. 

The experimenter classified the impressions into five general 
categories and tabulated the positive, neutral, or negative judg- 
ments falling in each. The following table shows these categories, 
along with some typical comments falling in each. Table 9 shows 
the frequency of responses in each of the four categories broken 
down for degree of acquaintanceship. 


Table 8 


Classifications of Impressions, with Typical Responses 


I. Physical characteristics 
A. Physique 


1. Hair “Pretty blonde hair” 
2 E “Large eyes” 
3- Eyebrows “Eyebrows could be thinned” 
4. Mouth “Not very attractive mouth” 
5. Nose “Cute nose” 
6. Teeth “White teeth” 
7. Complexion “Too pale” 
8. Dimples “Beautiful dimples” 
g. Figure “Good figure” 
10. Height “Too tall for a girl” 
11. Weight “Should lose some weight” 
12. Posture “Good posture” 
13. Carriage “Carries herself nicely” 
14. General Characteristics “Very attractive face” 
15. Masculinity-femininity “Boyish in appearance” 
B. 16. Health “Unhealthy looking” 


— 
4 Adapted from Jaconson, W. F. First impressions of classmates. J. appl- 
Psychol., 1945, 29, 142-155- 
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Table 8 (Continued) 


Classifications of Impressions, with Typical Responses 


C. 17. Vitality 
D. 18. Voice 


II. Intelligence 
19. Abstract 
20. Practical 


III. Clothing 
22. Harmony of parts of costume 
23. Harmony of colors 
24. Suitability of clothes to per- 
son 
5. Suitability to occasion 
6. Manifestations of taste in 
dress 
27. Fit of dress 
28. Remarks about clothing 
29. Principles of art involved 


IV. Grooming 
go. General remarks 
31. Make-up 
32. Hair dress 
33. Shoes 
34. Nails 
35. Cleanliness 
36. Laundering 


V. Psychological characteristics 
21. Manifestations of emotions 
37. Ascendant-submissive 
38. Expansion: reclusion 
39. Persistence-vacillation 
40. Extroversion-introversion 


41. Self-objectification-self- 
deception 

42. Self-assurance-self-distrust 

43. Gregarious-solitary 

44. Altruism-self-seeking 

45. Social intelligence 

46. Directed toward values 

47. Radicalism-conservatism 

48. Observers’ approval or dis- 
approval 

49. General responses 


Looks worn out” 
“Nice voice” 


“Looks brilliant” 
“Looks efficient” 


“Should not wear heels with ankle sox” 
“Too many different colors” 


“Wears becoming clothes” 
“Suitable school clothes” 


“Good taste in dress” 

“Skirt doesn't fit properly” 
“Pretty sweater” 

“Bow too large for its position” 


“Dresses neatly” 

“Needs more make-up” 

“Hair could be fixed differently” 
“Shoes could be cleaned” 

“Too dark a shade of nail polish” 
“She looks clean” 

“Belt is a little soiled” 


“Afraid to smile in public” 
“Dominant at times” 

“Quiet” 

A bit flighty” 

“Acts as if she would be nice after you 
know her but seems to have a wall 
you would have to break through first” 


“Imagine she would be sincere” 
“Seems rather sure of herself” 
“Very sociable or friendly“ 
“Very kind to others” 

“Not always tactful” 

“Seems serious about college” 
“Very conservative type“ 

“Don’t think I'd like her” 


“A great deal of charm” 
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Table 9 


Percentage Distribution of Responses (116 Observers) 
a 


Don't Know Her Know All 

Category Know Her Slightly Her Well A Friend Groups 
wN aiia 24.0 24.8 24.2 
Intelligence ....... 1.1 0.9 1.1 
Glothng 15.8 13.3 15-4 
Grooming ARS 30.3 7 29.3 
Psychological ...... 28.8 37-7 G08 


Another human being is a very complex source of stimulation 
for an observer. Consequently, the factors which tend to attract 
attention are numerous and varied. Some of this complexity is 
revealed in Table 8. The nature of the stimuli for the first, third, 
and fourth categories is fairly apparent, but it is less so for the 
second and fifth. A moment's reflection, however, should convince 
us that the majority of stimuli for these must be the behavioral 
patterns (the walk, postures, voice qualities, facial expressions) 
which the students displayed before the class. Some of the com- 
ments listed, such as “afraid to smile in public,” “quiet,” would 
seem to substantiate this, although, in most instances, the re- 
marks are too general to permit us to isolate the stimulus. 

The frequency of responses given in Table g would ap- 
pear to indicate that attention is more apt to be attracted to the 
behavior of another person rather than to his physical features. 
This seems particularly striking when we realize that the activity 
of the subjects in the experimental situation of this study was re- 
duced to a minimum. In a free and unrestrained social setting, it 
would probably be even more true. The artificial conditions of 
the study probably placed a maximum emphasis on the physical, 
clothing, and grooming categories. ‘The progressive increase in the 
psychological category with degree of acquaintanceship suggests 
that the behavioral adjustments of other people finally dominate 
as the most attention-compelling stimuli. This agrees with every- 
day experience. 

A demonstration in support of this point has been frequently 
made by the author. After checking the roll or even lecturing for 
some time, he will turn to the blackboard and turn up his coat 
collar quickly, then turn around and ask the students to report 
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the color and style of the instructor's necktie. Very few have ob- 
served it. Yet a rating sheet, given the students each semester asking 
them to evaluate the instructor, shows the keenness with which they 
observe his gestural, voice, and other personality features. It is 
doubtful if the physical characteristics (outside of disfigurements, 
unusual size, shape, and so on) have the same attention-compelling 
characteristics as the behavior of individuals. Certainly, with 
greater acquaintance or experience, behavioral characteristics of 
individuals seemed to dominate over nonbehavioral features in 


getting attention. 


VI. THE DISTRACTING EFFECT OF NEARBY 
CARTOONS ON THE ATTENTION HOLDING 
POWER OF ADVERTISEMENTS * 


John J. McNamara and Joseph Tiffin 
Purdue University 


“Sustained attention,” or the performance of a series of responses 


toa complex object such as a magazine advertisement, is influ- 


enced by various features of the behavioral setting, like the presence 
of cartoons. This is shown in the following experiment. 


In a recent series of experiments using the Purdue Eye Camera it 


has been possible to evaluate objectively the effect of cartoons adjacent 
to advertisements upon the attention holding 
ments. The Purdue Eye Camera makes it possible to photograph the 
ach advertisement (or specific part of the advertise- 


power of these advertise- 


time spent upon e 
ment) by a reader leafing through a magazine. The camera is so con- 


Structed that the magazine is placed unopened on an easel before the 


reader. The reader voluntarily opens the magazine and leafs through 
the pages at whatever rate he wishes, stopping for as long, or short, a 
time on each item of interest as he desires. The camera is driven by an 


electric motor which is activated by a silent switch so that it can be 
Started and stopped without awareness on the part of the reader. By 


means of this arrangement, only eye movements occurring on the material 


being studied need be photographed. The reader is told that an investi- 
ation is being made of what interests him in the magazine. While he 


— —— 
5 McNamara, J. J. & TIFFIN, J. The distracting effect of nearby cartoons 

on the attention holding power of advertisements. J. appl. Psychol., 1941, 25, 

524-527. (Reproduced by permission of the authors and the publisher.) 
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es that it is some sort of experimental situation, he is not actually 


realiz 
aware at the time that his eye moyements are being recorded. 


In the present series of experiments, of which this report covers 
only one part, various groups of men and women readers from an in- 
dustrial city were asked to leaf through a recent issue of the Saturday 
Evening Post. This magazine was obtained two days prior to newsstand 
release. The readers, therefore, had not had an opportunity to see the 
magazine prior to the experiment. The readers used in the study were 
divided into four groups. One group leafed through a standard issue of 
the magazine exactly as it appeared later on the newsstands. The other 
three groups leafed through issues which had been “doctored” as indi- 
cated below: 

Group 1. Magazine unaltered. 

Group 2. Magazine altered by blocking out cartoons near certain 
advertisements with printed material similar to the copy 
appearing around the cartoon, 

Group 3. Magazine altered by interchanging certain advertisemer 
and cartoons from left to right page (or vice versa). 

Group 4. Magazine altered by blocking out cartoons near certain 
advertisements and changing advertisements from left to 


nts 


right page (or vice versa). 

The reversal of left and right hand pages was not essential in study- 
ing the effect of cartoons, but was necessary for certain other parts of 
the investigation which are to be published at a later date. 

One hundred and twenty readers were used in the experiment, but 
since each reader was allowed to see a given advertisement in only one of 
the four situations mentioned above, no single group contained more 
than thirty-five readers. 

The result of the measurements are shown in Table [10]. This table 
reveals that of the ten situations studied, nine show a definitely greater 
average time spent by the reader upon the advertisement when the 
adjacent cartoon had been eliminated than when the cartoon was 
present as it appeared in the normal issue of the magazine. The only 
exception to this finding is the ninth item on the table, which shows 
a slight and statistically insignificant reversal. The averages show that 
for the five advertisements studied in ten positions, the average time 
spent with the nearby cartoon present was 2.94 seconds, whereas when 
the cartoon had been eliminated, this average was raised to 4.54 seconds. 
This difference of 1.60 seconds, or 54%, is 4.4 times its standard error and 
hence is significant from a statistical viewpoint. 
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Table 107 


Mean Time in Seconds Spent on Five Advertisements in Ten Positions When 
Each Appeared with and without a Cartoon on the Same Spread 


Advertisements Appearing in a Effect of Cartoons 


Recent Issue of the Saturday With Cartoon | Without Cartoon 
Evening Post Mean Mean 

Eastman Kodak on left page 

(1 page advertisement) -+++ re 2.64 5.99 
Eastman Kodak on right page 

(1 page advertisement) ..--++ pans 3-69 6.39 
Pyroil on left page 

(2 column advertisement) ..-+++++ 1.77 3-24 
Pyroil on right page 

(2 column advertisement) - a 2.81 2.94 
Remington Rand on left page 

(2 column advertisement) «+--+ +> 1.78 2.29 
Remington Rand on right page 

(2 column advertisement) . -+++ 2.64 4.60 
Del Monte on left page 

(1 column advertisement) ..+ +++ ++ 1.58 2.00 
Del Monte on right page 

(i column advertisement) «++ 4 4 3-20 5-39 
Capital Stock on left page 

page advertisement) 4-91 4-63 
Capital Stock on right page 

(1 page advertisement) « -- -+ sale 3-69 6.70 
Average z ee 2.94 4˙54 

Difference = 1.60 

S.D.aiee. 

sychological oc n. 


~ P i p, 
Reproduced by permission of the American P 


It should be emphasized that this study deals only with the effect of 


cartoons upon nearby advertisements when all other factors are held con- 


stant. It is likely—indeed, 


reader preference for cartoons—that a 
a magazine increases the reader “traffic” 


perhaps certain, when one considers the 
scattering of cartoons throughout 


the advertising section of 


through this section. This increase 


gain for the advertisements considered as a group. But when the traffic 


is held constant (as in this 
happen to be on a spread which does not contain a cartoon seem to be in 


in traffic probably results in a net 


experiment) those advertisements which 


the preferred positions [pp- 524-527]- 
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Fic. 24 Value profiles and time-of-recognition profiles of the subjects. The 
values tested by the Allport-Vernon Study are indicated along the abscissa. 
Value scores are plotted against the left-hand ordinate. Average recognition 
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times for the words representing these values are plotted against the right- 
hand ordinate. Solid lines represent value scores, dotted lines represent times 
of recognition. (Postman, L., Bruner, J. S., & McGinnies, E., Personal values as 
Selective factors in perception.) 
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VII. CONDITIONS OF THE REACTIONAL BIOGRAPHY 
ARE IMPORTANT IN ATTENTION 


A recent study by Postman, Bruner, and McGinnies e demon- 
strates that, in addition to conditions on the part of the stimulus 
object such as movement, repetition, change, suddenness, contrast, 
or intensity, other features of the behavioral field are important in 
determining the speed and ease with which an organism — 
to and perceives an object. These are conditions of the reactiona 
biography, The attitudes, interests, feelings, likes, and dislikes 
which go to make up the person 
attending and perceiving events. . 

PROCEDURE. Twenty-five college students served as subjects 
in this study. They were shown thirty-six words, one at a time, in 
a tachistoscope. The words represented the six values of the All 
port-Vernon Study of Values Scale (a test sampling the individual's 
attitudes toward a variety of topics—theoretical, economic, aes- 


thetic, social, political, and religious values or attitudes). These 
stimulus words are shown in the following list. 


ality structure play a part in 


‘ 
Stimulus W 


ords Representing the Six Spranger Value Categories 


Theoretical Economic Aesthetic Social Political Religious 
theory income beauty loving govern prayer 
verify useful artist kindly famous sacred 
science wealthy poetry devoted compete worship 
logical finance elegant helpful citizen blessed 
research economic literary friendly politics religion 
analysis commerce graceful sociable dominate reverent 


Each word was exposed in the tachistoscope three times for 
0.01 second. If the subject did not attend to and correctly perceive 
the word, exposures were repeated at longer intervals. The sub- 
ject’s performance on this test of attending and perceiving was 
compared with his “values” or “attitudes” as sampled by the 
Allport-Vernon Study of Values. This scale was administered 
either several weeks in advance of or after the experiment. 


time of recognition profiles” for 
each subject. The solid lines are the value or attitude scores ob- 
tained on the Allport-Vernon scal 
6 PostMANN, L., BRUNER, J. S. & McG 


TNNIES, E. Personal values as selective 
factors in perception. J. abnorm, soc. Psychol., 1948, 43, 142-154. 
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age recognition times for the six words representing each value. 
Note the marked tendency for the “high-value words,” those rep- 
resenting dominant interests or attitudes for the individual, to be 
recognized at the shorter time exposures. Considering the sample 
as a whole, time of recognition varies with the value of the words, 
indicating that the conditions of the reactional biography which 
give these words their stimulus values are important features of 
attending and perceiving events. These results are statistically as 


well as behaviorally significant. 


VIII. SET OR “PREPARATORY ATTENTION” 
IN LEARNING 


Set or “preparatory attention,” in this experiment by Postman and 
Jenkins, refers to the preliminary adjustment of the individual to 
some sort of learning task. The experimenters hypothesized that 
the subject's performance would be optimal if the test employed 
for the retention of learning was the one expected by the subject 


but would be less satisfactory if the type of retention test was other 
than the one expected. “Attention” here refers to the orientation 
of the subject to the learning tasks as influenced by the instructions 
given him. As such, it indicates a definite adjustment of the sub- 
ject toa complex behavioral situation rather than the split-second 
shift of activity from one object to another in initiating a new 
segment of behavior which also bears the name “attention.” 

The learning material in the Postman and Jenkins study con- 
sisted of twenty-five two-syllable adjectives which the experimenter 
read to a group of subjects. The list was read through a total of 
five times, with a 6-second interval between successive readings. 

Prior to this learning phase of the study, different instructions 
were given to three groups of subjects. One group of subjects was 
instructed that they would be tested for learning by the antici- 
pative method. They would be expected to attempt to anticipate 
and write down the word following the one read by the experi- 
menter. 

Free-recall instructions were given to a second group; they 


pp 
T Postman, L. & JENKINS, W. O. An experimental analysis of set in rote 
learning; the interaction of learning instruction and retention performance. 


J. exp. Psychol., 1948, 38, 683-689- 
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were told that they would be given a sheet of paper on which to 
write down all the words that they could remember. ’ A 

The third group received recognition instructions. J hey were 
told that after the words were read, a long list of words would be 
handed them and they would attempt to pick out of this list the 
words that had been read during the learning phase. 

Following the learning series, either tests for retention were 
given as in the instructions, or the subjects were told that the 
test would be different from the one originally announced, and 
new instructions were given. Thus, subjects who had been in- 
structed for anticipation, were tested by anticipative, free-recall, 
or recognition methods; subjects instructed for free recall were 
tested by free-recall, anticipative, or recognition procedures; and 
subjects instructed for recognition were tested by recognition, 
anticipative, or free-recall techni gi 
with regard to the type of retention test to be employed elicited 
different sorts of preparatory adjustments, if subjects responded 
differently with the word stimuli as a result of those instructions, 
ances should be highest when such tests were 
to the initial instructions. 

The results, in terms of the 
retained, appear in Table 11. 
tionship of the learning instruc 


ques. If the instructions given 


average number of items correctly 
An analysis reveals that the rela- 
tions to testing procedure is quite 


Table 11 


Average Number of Items 


Retained under the Different Experimental 
Conditions. (Number of 


s on Which Means Are Based Appear 
in Parentheses.) 


Test Procedure 5 


Learning Instruction 


Anticipation Free Recall l Recognition 
Anticipation ...... 9-90 7.96 8.25 
(40) (25) (20) 
Free recall sicco asa 15.00 13.60 11.17 
(21) (25) (24) 
Recognition ya 18.58 19.26 21.20 
(12 (23) (25) 


significant. With the anticipative tests, both free-recall and rec- 
ognition instructions lead to poorer performance than do in- 
structions to anticipate. With the free-recall tests, subjects in- 
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structed for recognition did not do so well as those instructed for 
recall. With recognition tests, subjects given both anticipative and 
recall instructions performed less satisfactorily than subjects in- 
structed for recognition. 

The results of this experiment show that set, or the prepara- 
tion of the subjects to attend to certain aspects of the word stimuli 
in the learning situation, definitely conditioned their later re- 


tention-test performances. 


IX. “DISTRACTING STIMULI” AND EXPENDITURE 
OF ENERGY 


“Distracting stimuli” are objects such as lights, sounds, movements, 
or persons which function to attract the attention of an individual 
from some other activity. These elicit a shift in activity from one 
object to another, and thus “distracters” are basically attentional 
stimuli. To avoid responding to potential distracters, particularly 
if they are intense, and to maintain preoccupation with the task 
at hand, increased effort on the part of the individual may be re- 
quired, as Freeman $ found in the experiment summarized here. 
Freeman's subjects were two adults. They were required to 
perform tasks under conditions of quiet and of noise of approxi- 
mately 50 decibels. The experiment was carried on for 12 consecu- 
tive days. Work periods were of 20 minutes’ duration, divided 
€qually between noisy and quiet conditions. These periods were 
Preceded by 40 minutes of rest and took place in the morning when 
the subjects had been without food for 12 hours. This was done 
80 that the subjects would be in a “basal” physiological condition, 
Since consumption of oxygen was used as one index of the expendi- 
ture of energy. Consumption of oxygen was measured during the 
work periods and the last 10 minutes of the rest period. Action 


Potentials (electrical activity of the muscles) were photographi- 
al oscilloscope and were employed 


cally recorded by means of a cr 
as a second index of metabolic rate. These recordings were taken 


from the four limbs. 
Noisy and quiet work conditions were alternated in a random 
fashion to avoid anticipation by the subjects. Addition problems 


— — 
MAN, G. L. Changes in tension pattern and total energy expenditure 


during adaptation to “distracting” stimuli. Amer. J. Psychol., 1939, 52, 354-360. 
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printed on cards were shown to the subjects while — 1 
semiprone position. The subjects solved the problems and rec 
their answers on a writing board. , 
Freeman found that work output was only temporarily re- 
duced upon the introduction of noises. Initially, the noises func- 
tioned to some extent as “distracting stimuli,” but eventually the 
subjects were able to maintain preoccupation with the addition 
problems about as well during the noisy periods as the quiet. Con: 
centration upon the addition tasks was not achieved without effor t. 
however. Especially during the first few days, there was a consider- 
able increase in expenditure of energy, as indicated by the amount 
of oxygen consumed during the noisy periods. The energy level 
gradually returned to about that established for work under quiet 
conditions. 
Action-potential records were consistent with consumption 
of oxygen. They revealed that, under the early noise-work condi- 
tions, the subjects were more active than under quiet-work condi- 
tions, but that, on succeeding days, activity gradually reduced to 
near the quiet-work level. Under quiet-work conditions, the great: 
est electrical activity was found in the right arms of the subjects. 
Under early noise-work conditions, the other limbs showed strik- 
ing increases in muscular activity, but under later noise-work 
conditions this activity had returned to about the quiet-work level. 
Activity was high in the right arm, of course, because this arm wes 
used in writing answers. These findings indicate that the subjects 


efforts at compensating for the noises in the early phases of the 
noise-work conditions involved incre 


ased tension and random- 
movement kinds of activity. 


This study may be described as an investigation of sustained 
attention or reactional preoccupation w 
ditions of noise and quiet. In summar 
noises first were introduced 


ith a given task under con- 
y, it was found that when 


they functioned to elicit attention 
reactions; however, they did not continue to function in this way. 


The two subjects came to ignore or avoid them, but initially chis 
avoidance was obtained at the expense of increased effort. Eventu- 
ally, che subjects became adjusted to these new behavioral condi- 
tions and maintained their work ou tput without marked increases 
in expenditure of energy. Without increased effort, they eventu- 
ally learned not to attend to the noises, i. e., not to shift their ac- 
tivity intermittently to such stimulus situations. Again, the ef- 
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fect of the person’s experience or history on attention is demon- 
strated. 

SUMMARY. This chapter has dealt with a genuine behavioral 
fact, namely, attention. People working in a boiler factory learn 
to ignore surrounding noises. Others can sleep in an automobile 
running at high speed with motor roaring, horns blowing, and so 
on, but cannot sleep under similar conditions in their bedrooms. 
Students of birds, architecture, dress design, painting, or carpentry 
become highly sensitized to those stimuli with which they have 
had much contact in the past. Such experiences determine that 
individuals will react to certain stimuli and not to others. Other 
homely examples, such as the person sitting in his living room 
reading a paper but being almost literally forced to look out the 
Window at every car in anticipation of his dinner guest, define the 
kind of behavioral fact we have analyzed here. The same person, 
when he is not expecting anyone, can pursue his reading of the 
paper without noticing the passing cars. 

Itis this initial phase of every reaction that we have scrutinized 
ad turnings, the postural and other shifts 


in this chapter—the he: 
that bring the organism and stimulus object into such a psychologi- 
cal relationship that other subsequent adjustments are facilitated. 
We have found that factors on the side of the stimulus (intensity, 
size, movement, and so on) as well as those on the organism’s side 
(previous experience, knowledge, attitudes, and set) are important 
variables in directing or selecting what stimuli will act on a par- 


Ucular individual. 


LO 


PERCEPTION 


AND FACTORS WHICH AFFECT IT 


I. THE NATURE OF “PERCEPTION” 
N. H. Pronko 


The kinds of behavior isolated in this chapter under the title of 
perception include the recognition of automobiles, airplanes: 
whistles, 25-cent pieces, pesos, or shillings, our homes and friends, 
and the odors, tastes, and feels of objects with which we have been 
in contact before. Since Aristotle, psychologists have acknowledged 
that in perceptual behavior objects mean something. For example, 
sounds are identified as the whistle of a steamboat or train, the 
putt-putt of a motorboat, the sounds of horses hooves, and 80 
on. 

How stimulus objects come to have meaning older systems of 
psychology explained in the following manner. First, it was said 
that there are sensations or elementary sounds, sights, or smells out 
of which perceptions are “created.” In other words, the train 
whistle which we hear is at first a meaningless sound which is 
worked upon by a brain or mind or some equally mysterious 
synthesizing agent somewhere inside the person. Eventually, it 
emerges as an interpreted sensation or a perception. This process 
is said to occur anew each time one hears the sound. 

An alternative theory considers that stimulus objects have no 
function prior to situations that bring organisms into contact with 
them. It is out of the chain of reactions involy 
stimulus objects that “perceptions” 
the infant does not perceive milk bott 
streetcars, tugboats, 


ing organisms and 

gradually emerge. At first, 

les, mama, papa, the kitten, 

and so forth. It does nothing with respect to 
228 
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these objects, and they do nothing to the infant. However, as it 
accumulates a historical series of contacts with such objects, they 
function in certain ways for the child, and vice versa. For example, 
the kitten is not simply an object but is perceived as something 
that scratches you if you pull its tail. Mama and papa are dis- 
criminated from other people and reacted to in specific ways. 
Eventually, whistles are not simply noises but are identified as the 
whistle of the five-fifteen or that of the boy next door. ' 
ance of the alternative explanation sug- 
1 which it calls to the developmental 
aspects of perceptual behavior. In our opinion, it is false to fact 
to treat perception as if it were something occurring at an instant 
of time. Rather, what is demanded is a framework that does not do 
violence to the connectedness or interrelatedness of the total se- 
quence of specific reactions involved. We seem to be forced to ex- 
pand our investigation to include the-very first contact between 
the infant and a particular stimulus object, their subsequent 
Interactions constituting a figure with other related perceptual 
interactions serving as background. The accompanying picture 
is intended to illustrate a few links in a multitudinous series of 
Interactions involving an infant and a book. The first perceptual 
Interaction is relatively simple as compared with the last one shown 
in which picture and word-perceiving reactions have been elabo- 
rated. However, the last reaction cannot be cut off from all those 
preceding it and studied in isolation. Of course, perceptual de- 
velopment continues beyond the last incident shown (Fig. 25). 

The readings in this chapter bring out this essential point 
about perception. Whether during a short experimental session 
or over a larger life span of the organism, we see in a striking 
fashion how utterly important t 


n he interconnected series of events 
is in leading to the evolution of perceptual responses. 


To us, the signific 
gested above is the attentior 


II. A CRITICAL REVIEW OF THE LITERATURE 
ON ABSOLUTE PITCH 
D. M. Neu 
Pennsylvania State College 


hig discrimination and, more specifically, absolute pitch, have 
een a source of controversy and speculation for a great many years, 
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FIG. 25 
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beginning with Stumpl's discussion of Mozart's sense of pitch [10].? 
In general, the term “absolute pitch” is used to refer to an indi- 
vidual’s naming correctly a particular tone that is sung or played 
on an instrument without comparing it to any other heard tone. 
The explanations of absolute pitch have been varied and many. 
Their inadequacy creates our present problem. More so than 
other “abilities,” musical talent, and especially absolute pitch, 
have been traditionally explained as an inborn quality or faculty 
with which relatively few persons have been endowed. 

In view of the fact that the inborn-quality explanation has 
been so generally accepted as an explanation of accurate pitch 
discrimination, one might hesitate to offer any other explanation 
if it were not a fact that no real evidence has been presented to 
prove the existence of such a quality. At best, it is a word. More- 
over, if all the work concerning pitch discrimination is surveyed 
with an eye on the behavioral event known as “pitch discrimina- 
tion,” the evidence points away from any faculty or quality re- 
siding in the individual. Rather, the findings show that the dis- 
crimination of pitch (whether only relatively or very accurately) 
depends upon an evolution that has taken place during the indi- 
Vidual’s psychological history. 

The performance of absolute pitch is defined by most writers 
as designating a heard tone correctly from memory alone without 
any other aid. In the opinion of the present writer, absolute pitch 
might be better defined as the discrimination and identification 
(by naming) of tones, without the aid of other tones, to such a 
degree that there are few errors. Of course, this is only a matter of 
degree from a comparison of a tone with a second tone presented 
directly to one. 

RESULTS OF EXPERIMENTAL INVESTIGATION OF ABSOLUTE PITCH. 
Some main points in the results of experiments that Petran [7] 
— 

1 The numbers in brackets refer to the numbered items in the bibliography 
on pp. 235-236. 


FIG. 25 Development of perceptual behavior. This series of “snapshots” is 
intended to suggest that perceptual behavior originates during the history 
of the organism. Although the same object, a book, may be used in the 
4M year life span shown here, perceptions are not the same throughout. At 
6 Months the book may be simply discriminated from the background; at 
1 year as something to be torn; at 2 years, pictures; at 3 years, letters, and at 
5 years as definite words. 
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reviewed up to 1932 were that white notes on the piano are more 
often correctly judged than black, that notes in the middle range 
are judged more accurately than those in the extremes, and that 
there is a tendency to judge high notes higher than they actually 
are. Recently, Riker [9] showed experimentally that subjects with 
musical experience were able to judge pitch better in the middle 
range. All these results show greater accuracy with notes that are 
most frequently experienced. In other words, notes that are played 
and heard more often are the ones that are discriminated more 
sharply. Thus, absolute pitch shows a relationship to frequency of 
experience with certain tones. p 

As a matter of fact, investigators have been forced to consider 
experience. Stumpf [10] found that a bass player was better 15 
judging tones in the lower ranges while a violinist was superior in 
judging or discriminating tones in the upper range. 

Bartholomew [2] found that proficiency of subjects increased 
with the number of ear-training and harmony courses they had. 
Boggs [3], experimenting on herself, improved her judgment by 
paying special attention to overtones; and Kohler [4] did the same 
thing by concentrating on what he calls “body-tones.” 

The results of Mull’s experiment [6] show that ability to judge 
notes correctly can be greatly improved by training. Mull states 
that in making judgment of absolute pitch, a higher degree of 
attention to the notes is more effective. She concluded that the 
importance of attention is indicated by (1 


) the immediateness and 
permanence of the lez 


wning, (2) the individual variability from 
day to day, (3) the fact that a stimulus which is not attended to 
has no noticeable effect, and (J) the fact that a good hearing of the 
note is necessary before judgment can be made. In the same con- 
nection, Riemann [8] said that some musicians have absolute pitch 
because of the frequent tuning of their instruments. Mull [6] and 
Wyatt [12] place special emphasis on systematic practice and the 
right kind of training in order to achiev 


e improvement in pitch 
discrimination. Experimenting 


with college students, they found 
that a certain amount of pitch naming was acquired by musical 
as well as unmusical subjects. Wyatt showed that pitch discrimina- 
tion of initially “pitch-deficient” adults was significantly improved 
after training. 


Bachem [1] tells of a blind person without musical training 


who discovered his absolute pitch accidentally during a conversa- 
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tion with a possessor of absolute pitch, and he was able immediately 
to identify tones correctly after he knew how to denote them. 
Bachem admits that the large percentage and high degree of abso- 
lute pitch in congenitally blind persons show that inheritance is 
not the only factor. Of his 103 cases, 11 were blind since birth, and 
in none of these cases were there any relatives who had absolute 
pitch. Bachem also admits that there is an influence of forced at- 
tention to sound by the blind. 

It is true, of course, that a musical environment may help the 
development of pitch discrimination because of the added oppor- 
tunity to attend to tones. There is a decidedly higher percentage 
of absolute pitch in musical groups, particularly professional 
musicians. Bachem states, “Especially is this true of those with 
He goes on to say, “Tt seems that attention 


early musical training.’ 
a predominant role in the 


to musical tones in early youth plays 
development of absolute pitch” [i, p- 439]. 

Besides the statements made by these investigators, che results 
ol many other experiments throw much doubt on the assumption 
that absolute pitch is an absolute inborn quality. Meyer [5] and 
Heyfelder attempted to train themselves, and their results show a 
Igments. After 2 weeks of practice, Kohler 


high degree of correct juc 
judgments out of 220, while Mull's 


[4] could make 112 correct 
data [6] show that practice increases the percentage of correct 
Judgments from 40 per cent to 82 per cent! 

. In an experiment comparing subjects who said they had pitch- 
Judging ability with those who disc imed it, Riker [9] concluded 
that ability to judge pitch was not confined to specially trained or 
talented subjects. He also concluded that there were various de- 
Brees of accuracy in judging pitch and that it was “. . . a function 
ol day to day experience with music [19, P- 346].” 

Probably the most significant 
and thorough experiment to show what effect age and practice 
have upon pitch discrimination was conducted by Wolner and 
Pyle [1]. Music teachers in three elementary schools selected 
pupils showing the greatest deficiency of pitch discrimination. 
From this group the seven poorest were selected. No pupil selected 
could distinguish the thirty-vibration differences on the forks. On 
the piano, in general, they could not distinguish differences of 
the octave, fifth, third, whole tone, or semitone. None of them 
could sing, although they had been in music classes from the first 


ABSOLUTE PITCH IN CHILDREN. 
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grade and were at the time of the experiment in the fifth, sixth, 
and seventh grades. There were three boys and four girls. 

Each pupil received individual instruction and tests for 20 
minutes each morning, 5 days a week. The whole number of hours 
spent in training was, on the average, 16 for each pupil, extended 
over a period of 81 days. 

The definition and meaning of pitch, or “high” and “low,” 
as distinguished from intensity, duration, and timbre, were strongly 
and repeatedly emphasized, particularly in the early days of train- 
ing. The pupils were led to see the necessity of thinking of tones 
as one would think of a problem. Interest, attention, and concen- 
tration were worked for in the method of teaching. 

Results showed that all seven pupils learned to discriminate 
perfectly the intervals of octaves, fifths, whole tones, and semitones 
in the range from A, sixteen tones below middle C, through A, 
thirty-four tones above middle C, a tonal range of four octaves! 
There was great variability in the time required to reach a given 
degree of efficiency, and in the response to methods and changes 
of methods. With forks, four of the pupils became perfect in dis- 
tinguishing all the pitch differences from the largest, thirty vibra- 
tions, down to the smallest difference, one half vibration. Of the 
other three pupils, one learned to distinguish perfectly down to 
two vibrations’ difference, another down to three vibrations’ dil- 
ference, and the third down to five vibrations’ difference. The 
standard of perfection was 10 out of 10 trials correct. 

Each pupil also improved noticeably in ability to sing. At the 
conclusion of the experiment, one pupil sang the words and music 
of several songs, with no trace of pitch deficiency, and also sang 
major and minor scales, chromatics, interv. 
at random. Another sang scales and intervals and the music of a 
song without words. Two pupils sang scales and intervals. The 


other three pupils sang, not perfectly, but with tremendous im- 
provement over their initial efforts, 


CONCLUSIONS. The statements m 
quoted and the results of the many ex 
certainly show the need for an adeq 
pitch. The results show that: 

1. Absolute pitch and lesser de 
can be acquired by individuals. Th 


als, and tones picked 


ade by the writers we have 
periments we have discussed 
uate explanation of absolute 


grees of pitch discrimination 
us, it proves false the notion 
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that absolute pitch is some rare power over which we have no 
control. 

2. Behavior that closely entails pitch discrimination, such 
as musical experience and musical training, allows a much better 
Opportunity to develop keener pitch discrimination. 

3. Pitch discrimination can be acquired readily in early age, 
which may be an indication that the younger the child, the easier 
it is to acquire new reactions. 

4. The development of keener attention to stimuli makes for 
a keener development of pitch discrimination. Obvious examples 
of this are congenitally blind persons and child prodigies. 

5. The subtlety of behavioral development is brought out by 
those individuals who have built up keen pitch discrimination 
and suddenly realize that they are able to perform such behavior. 

From the above discussion, it is apparent that absolute pitch 
as well as other degrees of pitch discrimination can be accounted 
for as behavior developed within the lifetime of the individual. 
This means that the discrimination is due to the way in which the 
individual builds up reactions to sounds, and more specifically to 
the thoroughness with which he attends to tones (stimuli). Accord- 
ingly, the individual's reactional biography, built up from past 
experience, is the important factor in determining what sort of 
tonal discriminations he will make. It follows then that absolute 
pitch is nothing more than a fine degree of accuracy in pitch dis- 


crimination. 
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III. A FIELD OBSERVATION OF PERCEPTUAL 
DEVELOPMENT 


Suppose a person had been born blind and were suddenly made 
to see. How and what would he perceive in view of his total lack 
of previous visual experience? This has been an intriguing ques- 
tion down through the ages, but the answer has never been clear 
cut because the blind who recover their sight have had some de- 
gree of visual experience (no matter how vague) prior to restora- 
tion of their vision. 

This is true in the case of George Campbell ? who, at the age 
of 18, had a surgical operation which permitted him to see some- 
where nearly adequately for the first time in his life. How per- 
ceptual reactions became built up is told in Mr. Campbell’s own 
words, although we leave to the reader the task of translating the 


everyday language into technical, scientifically acceptable termi- 
nology. 


I entered a new world. 


The room was full of objects completely new 


and strange to mê- 
I did not recognize what anything was, 


or what it was for, as I had prac 
tically no visual experience. Most people 


do not realize how much of 
their “seeing” 


is actually brainwork, reasoning and. past experience.” 
2 Reprinted from This Week ma 


Newspapers Magazine Corporation. (R 
and the publisher.) 


gazine. Copyright 1941 by the United 
eproduced by permission of the author 


3 To us, “brainwork, reasoning 


and past experience” can only be popular 
Psychology's equivalent for reaction 


al biography. 
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The doctor took me to a window and said, “George, do you see that hedge 
across the street?” 

“No, sir.” 

I had no idea what it was among those strange forms. 

“Where,” I asked in confusion, “is the far curb of the street?” 
often crossed the street and knew it more 


This might help me. I had 
arefully which one of those 


or less by footstep touch. He explained c 
forms the curb was—and suddenly I understood. Yes, I could “see” it 


now! I was so thrilled 1 could hardly speak. 

I could hardly take my glasses off to give my aching, new-born eyes 
a rest. I was fascinated by the details and colors of household objects 
such as ash trays, chairs, vases, carpets, and the friendly radio that I had 
known largely by touch. 

I didn't know which color was which. B. 
tell fireman's red if it was placed a few inche: 
bright blue, but any blends or gradations we 


Mother what the other color in the sky was. 
; or two I went to a fruit store and 


efore my operation I could 
s from my eyes, or perhaps 
ere beyond me. I asked 
She explained the small 


white spots were clouds. After a 


asked what the color of each fruit was. I bought yellow bananas, green 
apples, lemons, oranges, and other fruits. I studied 


limes, red-and-yellow 
them. Why, there were thousands of shades of 


their subtle colors as I ate 
green alone! 

My reactions to color: 
Dark green was like loyalty 


s were different from the average person's. 
and tradition; light green was like touching 
a baby’s skin. Light blue, to me, suggested something clean and fresh, 
like a cold drink on a hot summer day. Purple was like the cold, clammy 
ains. Pink was like eating delicious candy. 


feeling you get just before iter. 
ion 1 had in my finger tips when I 


Scarlet was like the burning sensi 


touched something hot. 

That evening I went to a movie. 
ture was, or its plot. All was confusion t 
and I could only look at the screen for a 


I do not remember what the pic- 
o me—there were so many things 


portrayed I did not recognize, 
few seconds at a time. When I did lo 
certain noises. Sounds that were not m: 


ok, I tried to learn what caused 
ade by visible people or objects, 


such as an outer door shutting, added to my bewilderment. After a 


while, my eyes gave out. I had to leave. 
When I walked out of the theater it was dark. I looked up. There 


Were the stars! To my surprise, no one was looking at them except me. 


REDISCOVERED OLD FRIENDS. When I returned to high school, a few 


days later, I was in a predicament. An old friend would rush up to 
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congratulate me. I would shake his hand, but until I heard his 1 
wasn't at all sure I knew him. During these first days I would often lease 
off conversation with boy friends in the halls to stare at pretty girls 
going by. What had I been missing? 7 

At first I had faulty judgment of distance. When I'd reach for an 
ash tray, my hand would go beyond it. So I learned to measure distance 
by trial and error, like a baby. My glasses were focused at two ee 
for reading and for far off seeing. I had to learn to use them effectively. 
As I said, most people do not realize how much of their “seeing” is ac- 
tually brainwork, reasoning and past experience. 

It was a job for me at first to go up and down stairs. But I had too 
much fun in my new world to bother about stumbling occasionally. 


IV. THE DEVELOPMENT OF VISUAL PERCEPTION 
IN MAN AND CHIMPANZEE 4 


Austin H. Riesen 


Yerkes Laboratories of Primate Biology, Orange Park, 


Fla., and Yale University 


The study of innate visual organiza 
direct observation during e 


ion in man is not open to 
arly infancy, since a young baby is too help- 
less to respond differentially to visual excitation. A first attack on this 
problem has been made by investigating the visual responsiveness of 
persons born blind and later made able 
evaluate the apparent contradictions be 
experimental findings with lower mam 
reared in darkness until sufficiently m 
sponsiveness. The results, 
for man by Senden 
and perception. 

Two chimp 


to see by cataract removal. To 
tween these clinical reports and 
mals and birds, chimpanzees were 
ature for the testing of visual re- 
which corroborate and extend data reported 
» May require changes in current theories of learning 


anzees were reared in darkness to the 


age of 16 months. 
The animals were then brought 


periodically into the light for a regular 
repeated series of observations. By the time of the first observations the 


animals had developed postural and locomotor skills roughly compara- 


ble to normally reared chimpanzees of the same age or approximating in 


4 RIESEN, Austin H. The development of visual perception in man and 
chimpanzee. Science, 1947, 106, 107-108. (Reproduced by permission of the au- 
thor and the publisher.) 
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a general way those of a two-year-old human child. At this time the total 
light experience, received in half a dozen brief (45 second) episodes 
daily, as required by the routine care of the animals, was approximately 
40 hours. At 21 months of age the female was brought permanently into 
normal indoor illumination. At the present writing the animals are 26 
months of age. A full account of their behavior will appear in future 
publications. 

The first tests of visual reactions with both subjects demonstrated 
the presence of good pupillary responses to changes in light intensity, 
pronounced startle reactions to sudden increases of illumination, and 
a turning of the eyes and head toward sources of light. In the darkness 
there was pursuit of a moving light with both eye and head movements. 
The eyes, however, did not fixate steadily on a light. During all tests epi- 
sodes of a resilient “spontaneous” nystagmus occurred, the quick phase 
usually toward, and the slow phase away from, the light source. With 
at the center of a rotating drum marked 


the subject sitting station: 
in alternating black and white stripes, tests for optokinetic responses 
tic pursuit eye movements with quick jerks in the 


Were made. Character 
opposite direction were obtained. 

Aside from the reflexes just described. and the pursuit of a moving 
light, the two animals were, in effect, blind. The acquisition of visually 
ed very gradually, with no evidence of any 


mediated responses proceed 
as might be expected if, for exam- 


sudden increased responsiveness such 
ple, the failure to respond was at first due to a general lack of attention of 
visual stimulation. No fixation of any object, still or moving, could be 
elicited in any of the early tests. For 
when an object was brought rapidly towar 
Slowly toward the face produced no respons 
when the animal reacted with a quick jerk in 
With the female this was observed for the last time on the goth day after 
she was moved into the daylight room. Her first blink to a threatened 
blow in the face occurred on the 5th day, but occurred consistently only 
after 48 days, at which time she had been in the light for a total of 570 
hours, was 22% months old, and had for a month received some pushing 
younger but visually sophisti- 


a long time there was no eye blink 
d the eyes. An object brought 
e until contact was made, 
the typical startle pattern. 


around daily in short play periods with a 


cated chimpa 
mpanzee. 
experience with objects presented visually were 


Necessary before any recognition of such objects appeared in either 
Subject. The feeding bottle, for example, was thoroughly familiar 
tactually and kinesthetically. If the bottle or nipple touched the hand, 


Many repetitions of 
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arm, or face, either animal promptly seized the nipple in its mouth. sean 
signs of visual recognition occurred in the female when she ats 
her lips toward the bottle on the 33rd meal, or the 11th day, follow ing 
her shift into the daylight room. The first reaching for the bottle with 
the hand (done before 12 months of age by normally reared animals) 
appeared on the 48th meal, or 16th day in the light. With the males 
whose visual experience was limited to mealtime, many more feedings 
were required before these responses appeared. The first reaching re- 
sponses of both animals were grossly inaccurate. 

A training procedure employing electric shock showed that the 
learning of avoidance responses was also an extremely slow and gradual 
process. 

These results can best be interpreted in conjunction with the data 
of Senden. Lacunae in each set of findings, clinical and experimental, 
are in many respects filled by the other. ; 

In the first place, there is no question that the chimpanzee subjects 
were well motivated. Sufficient hunger to produce whimpering, and 
shock severe enough to bring vocal protests, did not alter the fact of 
failure to “see.” The similar slowness of learning of the human patients 
therefore can not be accounted for merely by a defect of motivation. The 
emotional disturbances would seem to have been the result of slow learn- 
ing, just as Senden concluded, rather than its cause; that is to say, the 


1 . P Tm i vas 
patient lost some of his enthusiasm when he found how difficult it w 


to make effective use of the new and at first interesting sensations. 


Secondly, the verbal assistance give 
clear that the difficulty is not simply a f 
tions. With attention successfully 


n the human patients makes it 
ailure to attend to visual sensi- 
directed to a newly-introduced stimu- 
lation, as attested to by the patient's p 
learning to identify remained a tediously 
exception of color naming. 


artial success in describing it 
slow process, with the notable 
Since color names were learned easily, it can- 
not be said that “visual attention” was absent. 

The prompt visual learning so characteristic of the normal adult 
primate is thus not an innate capacity 


independent of visual experience, 
but requires 


a long apprenticeship in the use of the eyes. At lowe! 
phylogenetic levels the period of apprenticeship is much shorter. The 
chick makes effective use of vision immediately upon hatching and shows 


further improvement of efficiency with the practice afforded by a dozen 


pecks. Rats reared in darkness, when first exposed to light, show no clear 


utilization of vision but learn to jump in response to visual cues within 


15 minutes, and after an hour or two may be indistinguishable from the 
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normally reared animal. The chimpanzees of the present study received 
50 hours of exposure before the first visually mediated learning was 
evident; and man, to judge by some of Senden's cases, may require an 
even longer exposure. 

onform to the generally recognized princi- 


The comparative data c 
adaptations to the environment are 


ple that organisms whose potential 
atest intelligence at maturity, 


most complex, i.e., those that show the 
period of development. This has generally been 


also require the longest 
The clinical and experimental data 


regarded as a period of maturation. 


discussed here, however, show that this long period is also essential for the 


ion of perceptual processes through learning [pp- 107—108]. 


organi 


V. IS THERE AN IMAGE ON THE RETINA? 
N. H. Pronko 


It has been a conventional piece of “knowledge” of long standing 
that the eye is like a camera. Even the unschooled man in the 
street naïvely believes that the things that he sees are somehow 
focused on the back of his eye and that this “image,” is somehow 
“transmitted” to the back of the brain, and so on. 

In exploring this interpretation seriously, we should first note 
that “seeing,” which is an almost universal characteristic of living 
things to some degree or other, is made unnecessârily complex by 
such a theory. The very first step here has obscured the matter 
rather than explained it. This difficulty alone should have been 
sufficient to overthrow such a theory, but tradition dies hard. 
over more difficulties in pushing 
the problem further, for the reader will note that, once seeing is 
alleged to begin with a retinal image, how could the process be 
Carried through the optic pathway without dogmatically attribut- 
ry characteristic to the visual pathways? Such 


However, we continue to unc 


Ing some imagina 
Scientific enterprise is arbitrary, indeed. 
But, should we overlook the above difficulties, there are still 


others to plague us. How, in the first place, could the nerves project 
the retinal image onto the occipital lobes? No one has ever demon- 
Strated the feasibility of such a versatility of neural functioning. 
But, if one were to forgive all of the foregoing scientific sins, and 
Simply assume that somehow the image has got there on the brain, 
the problem still remains of explaining how the organism sees that 
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image. Could it be that the eyes turn inward on the brain to see 
what the organism actually sees in front of it? Here is an obvious 
reductio ad absurdum. We started with an actual fact in which an 
organism sees something, but our interpretation has got us off the 
track, as it were, and failed to bring us back to the original event. 

Nevertheless, we continue the examination of the long-lived 
explanation of how organisms see. Overlooking the preceding, you 
must still explain how the two cerebral hemispheres which are said 
to have the image on them could give a unified single view of the 
thing seen, inasmuch as they are separate structures. As such, they 
should show a crack or blank down the middle of the thing seen, 
but they don’t. Should you attempt to show that perhaps these two 
portions of the brain are connected through the corpus callosum, 
the thick band of fibers that unites various portions of the two brain 
hemispheres, Ranson, the anatomist, would refute such a claim. 
According to this investigator, apparently no one has established 
the presence of such connecting fibers, for he states that there are 
“few, if any” [p. 288] neurons interconnecting the specific visual 
areas of the two hemispheres. 

How there could ever be an “image” on the retina to begin the 
whole series of the purely hypothetical acts should receive con- 
sideration, too. In the living organism, the retina is a transparent 
structure and so cannot reflect an image. Only in the dead organism 
does the retina become Opaque enough to satisfy this condition. 
Furthermore, the retina does not permit a three-dimensional “rep- 
resentation” of the thing, since it is a two-dimensional surface. 
Then, the stray or scattered light of the eye also interferes suffi- 
ciently to invalidate the sharp focus of the image required by the 
traditional theory. Finally, no one has observed an image on the 
retina of a living person. 

The belief in “the image” as described above has been bor- 
rowed from perfectly sound laboratory observations and descrip- 
tions that physicists have given us of their work on lenses. But, al- 
though such interpretations fit their own data, that is no reason for 
borrowing them to impose as a ready-made explanation of be- 
havioral data. Let interpretation of light and lens functioning be 
limited to the subject matter from which they were derived. Then 
study visual reactions and interpret them in their own right. 


5 Ranson, S. W. The anatomy 


kaana Bese of the nervous system. Philadelphia: Saun- 
ders, 1942. Pp. 507. 
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Pioneering work at the Dartmouth Eye Institute shows that 
“visual space” and “physical space” do not have the one-to-one 
geometrical correspondence traditionally attributed to them. The 
following quotation from Luneberg ° will give an indication of 
how the present work on vision departs from what might be called 
the eye-as-a-camera theory. 


Actually, a visual sensation is the response of a living organism to 
physical stimuli. Thus, we can scarcely hope to find the explanation 
of visual sensations and their sensed qualities in the complicated chain 
of physical events by which the organism is stimulated. We must take 
account of other factors which are given by the organ ism itself and not by 
the stimuli. These are psychological factors determined by the purposes, 
expectations, and the experimental background of the observer. 

By adopting this point of view we have to consider the following 
Possibility. Objects can be identical in certain aspects of physical form 
and localization but are seen as objects which differ in these aspects. 
Vice versa, two sensations can be identical in all their qualities though 
related to different physical objects. That this is true even in the realm 
of binocular vision is clearly shown by some experiments carried out 
at the Dartmouth Eye Institute. A set of rooms with curved walls has 
been constructed; the walls are provided with curved window patterns. 
Every one of these distorted rooms gives the appearance of the same 
rectangular room, i.e., the same sensation is related to an infinite set of 
Physically different rooms. In a second experiment, perspective patterns 
are drawn upon a vertical board. The apparent localization of the board 
changes strikingly if the pattern is varied though physically the board 
is not moved, An infinite set of apparently different localizations thus 
can be related to the same physical localization. We stress the point that 
in both demonstrations the observation is binocular. 

We conclude from the above experiment that it would be futile to 
attempt to express the relation of visual and physical space in the form 
ofa necessary one-to-one correspondence. The qualities of visual sensa- 
tions are not uniquely determined by the physical stimuli [p. 3]. 


This selection was included to show how nonoperational 
techniques, as used in the past, have led to bafflement rather than 


Clarification of such behavioral phenomena as seeing. While the 
— L 


5, ° Luneperc, R. K. Mathematical analysis of binocular vision, Princeton: 
Princeton Univ. Press, 1947. Pp. 104. (Reproduced by permission of the author 


and the publisher.) 
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problems in this area are not by any means considered as solved at 
the present time, such operational pioneerings as that of Luneberg 
may give hints of more fruitful approaches to come. 


VI. EXPERIMENTAL STUDIES OF ILLUSIONS? 
N. H. Pronko 


As an individual gains more experience, he becomes more sophisti- 
cated in his perceptions as in other reactions. The illusions have 
been utilized for the purpose of shedding light on the manner in 
which perceptions operate. One of these is the vertical-horizontal 
illusion in which a vertical line and a horizontal line of the same 
length are arranged in such a manner that the horizontal line 
“looks” shorter. Another is the Muller-Lyer illusion. Here, two 
lines of equal length are seen as unequal owing to the arrangement 
of arrows on the ends. Apparently, humans do not readily isolate 
portions of their surrounding world and react to those pieces as 
such, Rather, they react globally to the total situation. 

Even infrahuman animals perceive the world in this fashion. 
In an experiment performed on chickens by Winslow, two lines 
of very apparent different length were presented in a discrimina- 
tion apparatus. The long and short lines were alternated from the 
right and left positions in a chance order. The chickens were re- 
warded with food if they approached the shorter line and punished 
with shock if they approached the longer one. After a few hundred 
trials, they were able to discriminate the lines with an accuracy of 
80 to go per cent. The two lines were then drawn so that the differ- 
ence between them was reduced, and training was continued. Other 
changes were introduced in order to prevent disturbance upon the 
later introduction of arrows. Eventually, two lines of equal length 
but with different arrangement of arrows, as shown in the accom- 
panying figure, were presented to the chickens. Results showed 


that they continued to discriminate the line that to us appears 
shorter. 


7 WALTERS, SISTER ANNETTE, A genetic study of Seometrical-optical illusions. 
Genet. Psychol. Monogr., 1942, 25, 101-1 


$ Winstow, C. N. Visual illusion: 
No. 153, 1-80. 


A 


s in the chick. Arch. Psychol., N. V., 1933. 
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: The following experiment was designed to answer the ques- 
tion as to what happens on this point developmentally with re- 
spect to humans. Is there a progressive decrease in the extent of this 
illusion as the person grows older? 

Figures used were the Muller-Lyer illusion and the vertical- 
horizontal illusion. Both figures were drawn in black on white 
cardboard and so arranged that a knob in back permitted the ex- 
perimenter to adjust the lines in the figure. A large screen hid all 
parts of apparatus except the illusions themselves. 


rid. 26 The Muller-Lyer and vertical-horizontal illusions. Which lines appear 
to be longer? 


A scale on the back of the cards permitted the experimenter 
to measure the amount of error, in millimeters, which the subject 
made in estimating the length of the lines to be equal. 

Individuals of different ages ranging from 5 to 19 were used 
as subjects. Over 100 subjects were used at each of these age groups, 
except the 18-to-19-year group which had 93 subjects. Both sexes 
Were included in the study. 

Table 12 gives results for all age groups. 

The average Muller-Lyer illusion scores decrease from ages 6 
to 11, then increase from 11 to 14, and decrease again from then 
on. The mean vertical-horizontal illusion scores decrease con- 
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Table 12 


Amount of Illusion in the Muller-Lyer and Vertical-Horizontal Figures 
for Different Age Groups 


Muller-L.yer 


Illusion 
Mean Error Vertical-Horizontal 
Age Group N (Millimeters) Illusion 

59-65 110 29.10 32.96 
66 106 26.62 32.34 
i 124 24.93 33-18 
86 101 23.91 

9° 137 

108 162 

116 166 

126 139 

136 122 

149 108 

158 104 

165 111 

176 110 

186 93 


sistently during early years and increase slightly in the last age 
bracket. Both sets of averages reveal a trend in the direction of a 
decrease in amount of illusion with increasing age, or the benefit 
of experience on perceptual reactions, 


VII. THE EFFECT OF PROLONGED INVERSION 
OF THE VISUAL FIELD IN THE 
RHESUS MONKEY 


J. W. Bowles, Jr. 


Information regarding the developmental features of visual per- 
ceiving has been provided by Foley ° in his study of prolonged in- 
version of the visual field, using a rhesus monkey as the subject. 
The effects of such inversion have interested psychologists for 
many years, particularly since the classic studies by Stratton 


9 Folxx, J. P. Jk. An experimental investi 
in version of the visual field in the rhesus mo 
Psychol., 1940, 56, 21-51. 


gation of the effect of prolonged 
mkey (Macaca mulatta). J. genet- 
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(1896-1897) in which he served as his own subject. Foley has done 
pioneer work in this type of study with an infrahuman animal as 
the subject. It offers several possibilities for further studies. For 
example, as Foley points out: 


Visual inversion could be begun at birth, and could, with proper 
facilities, be continued indefinitely. Stimulational factors in the reac- 
tional biography of the subject could be far more rigidly controlled 


than in the human experiment [p. 33]- 


Instead of performing an experiment of the magnitude sug- 

gested above, Foley worked with an adult animal and over a com- 
pact time period. His subject was an adult female rhesus monkey 
approximately g years old. She had served in several previous ex- 
periments and was docile and tractable. The gross structure and 
function of the eye of the rhesus monkey are very similar to those 
of the human, hence the results of this experiment are of especial 
significance for comparative psychology. 
, The optical system used to achieve inversion was a pair of 
inverting unit-magnification telescopic spectacles. The lenses were 
mounted in aluminum tubes 20 millimeters in diameter. The 
tubes were fitted into brass bushings of an aluminum mask con- 
forming to the animal's face. A leather headgear kept the mask 
in place and prevented any light from reaching the eyes except 
via the lenses. As a control, the animal was first accustomed to the 
mask, headgear, and tubes without the lenses. The tubes were of 
the same length and diameter as those containing the lenses and 
were constructed to give a visual field identical in size with that 
obtaining under conditions of inversion. The tubes were, of ne- 
cessity, 75 millimeters in length, and the entire apparatus weighed 
130 grams. 

The lens system, which, unlike that employed by Stratton, 
was binocular, distorted the visual field 180 degrees in both verti- 
cal and horizontal dimensions. Further, near objects appeared 
distant and vice versa. 

In initiating the experiment, a restraining apparatus was 
necessary to keep the animal from dislodging the mask. This kept 
the animal in as near normal a sitting position as possible. When 
the subject became accustomed to this apparatus, a series of train- 
ing trials was instituted until the animal had learned to reach for 
food in the one of a group of eight food boxes that was lighted. It 
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was hoped that this would later permit observation of the per- 
ceived location of stimulus objects in the visual field. 

Following this training period, in which the animal wore the 
apparatus without the reversing lenses, the lenses were put in place 
and worn continually for 7 days (168 hours). The subject was at 
first restrained in the special chair except for exercise and observa- 
tion periods. As the monkey became adapted and the risk of dis- 
placing the lenses decreased, the restraints were loosened. 

1. FIRST pay. A marked tonic immobility was the immediate 
effect of putting on the lenses. The animal became purely passive 
in a bent-over posture. Every few minutes she raised her head, 
seemed to be looking around, and became again inactive. 

The subject, during the periods of immobility, tended to 
grasp something with hands or feet. If nothing else was available, 
one foot was grasped with the other. If food was placed between 
the lips during these periods, no chewing or swallowing was 
elicited. After about 2¥% hours, she ate some bits of an orange if 
they were placed in her mouth, but she would not transfer them 
from her hand to her mouth. 

Eyes were closed a large part of the time, and, when she was 
forced to exercise by the examiner, eyes were probably closed while 
walking. Also, when placed on a high stool, she stepped off with- 
out hesitation and had to be caught, suggestive of eye closure. 

2. SECOND Day. The subject was still immobile most of the 
time. Food was, however, transferred from hand to mouth, About 
noon of the second day, incoordination of arm and leg movements 
was observed, suggesting that the subject's eyes were open, and 
that the new visual conditions were an interference. Walking was 
incoordinated. After an unsatisfactory attempt, she refused to 
walk and squatted on the floor. 

In the evening when bread was held before her, she reached 
out for it. When she failed to grasp it she became quite upset and 
tried to remove the lenses. When raisins were offered, she reached 


to the opposite side. This happened on twelve consecutive trials. 


She also underreached, failing to reach far enough. The same 


results were obtained with another food object; however, she 
began to compensate for her errors. After reaching and missing 
she, first in a random fashion and later more accur 


i ately, moved her 
hand until she reached the object. Thus, 


A by the second day, visual 
adjustments were beginning to show modification. 
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3. THIRD DAY. The subject continued to show tonic immo- 
bility, with frequent twitchings of the entire musculature. Inco- 
ordination of movement was present during exercise, with forward 
walking inhibited. Bimanual coordination was definitely inter- 
fered with. In general, the subject showed improvement in making 
corrections for errors in reaching. 

4. FOURTH DAY. Immobility persisted. Spatial localization er- 
rors still existed, but with less magnitude. In the afternoon, the 
animal was more active but still refused to walk forward. 

5. FIFTH pAy. Little change was noted, but the subject was 
more active and attempted more often to move about the room. 

6. sixrH DAY. The subject was much more active. Seeing a 
cup of peanuts on the table, she climbed upon a chair and onto 
the table, climbing down again after peanuts that dropped on the 
floor. She engaged in much exploration but was easily upset. By 
evening of this day, few exploratory movements were required in 
reaching for an object. Forward walking on the hind legs was at- 
tempted for the first time, though balance was poor. 

7. SEVENTH DAY. Spatial orientation was improved, coordi- 
ed freely on the hind legs. She recog- 
boratory and walked through various 
t the caging in a normal fashion. 
amount of trial and error, 


nation was good. She walk 
nized her position in the la 
rooms, as well as climbing abou 
Objects were reached for with a small 
with no error on about 20 per cent of the trials. 

The apparatus was removed at 2:00 P.M. on 


8. EIGHTH DAY. 
ing the morning revealed that adjust- 


this day. Observations dur 
ment was virtually complete. Walking, climbing, reaching, and 
l, indicating that visual per- 


Manipulating were essentially norma 
8 = A 115 
extent. States of immobility 


ception was no longer disturbed to any 
Occurred after periods of stress and strain but were of short dura- 
uon and not intense. 

9. POSTINVERSION PERIOD—FIRST pay. Immediately after re- 
Moval of the lenses the subject ran about the room. There was 
slight but definite incoordination, especially in climbing and 
jumping, but this did not persist. She did not walk erect but ran 
on all fours. After 544 hours without the lenses there was still 
some interference in jumping. Jumping from the perch to the 
floor of the cage was inaccurate, clearly showing that the distance 
Was misjudged. Visual responses built up during the 168 hours with 
the lenses were not immediately replaced with older seeing habits. 
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10, POSTINVERSION PERIOD—SECOND DAY. All behavior ap- 
peared normal except jumping downward, which remained inac- 
curate. 

11. POSTINVERSION PERIOD—THIRD DAY. Readjustment was 
virtually complete, although the animal was hesitant in jumping 
down from chairs, stools, and the like. 

In summary, in a period of 7 days during which inversion 
lenses were worn continually, this adult rhesus monkey showed 
essentially complete readjustment of visual responses. Minor and 
temporary difficulties were noted when the lenses were removed. 


Clearly, then, the developmental aspects of seeing are exceedingly 
important. 


VIII. THE INFLUENCE OF TRAINING UPON 
PERCEPTUAL SKILL 


Training in perceptual skills was found to be an important asset 
in the armed forces of World War 


Two. Accurate recognition of 
aircraft and ships under a v: 


ariety of conditions was a valued skill 
for servicemen. Frequently, a plane would be visible for only an 
instant through cloud obstructions. A ship at night might be 


visible for only the instant of a flash of gunfire. It was important 


for “spotters” and men in combat action to identify the type of 
plane or ship and whether it was friendly or enemy. A good illustra- 
tion of the influence of variables of the re 
perception is found in the trainin 
shaw 10 of Ohio State University. 
Renshaw’s procedure was to devise an apparatus that per- 
mitted high-speed exposures of pictures on a screen. Brief exposure 
was employed because it was felt that this would force the subject 
to see shapes coherently and unitarily. The perception required 
an active effort on the subject’s part, sheer repetition of stimuli 
being useless in improving such perceptions. The results of this 
experiment fell in line with those secured from children and 


nonmilitary subjects. In general, there was a remarkable increase 
in the speed of perception. 


actional biography upon 
8 program planned by Ren- 


10 RENSHAW, S. The visual perception 
scopic methods. J. Psychol., 1945, 20, 2 
publisher.) 


and reproduction of forms by tachisto- 
17-232. (Reproduced by permission of the 
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A sample of the early results with pre-flight cadets at the North 
Carolina Preflight School at the end of the third and tenth weeks of 
training is given in Table [13]. It should be borne in mind that by Ses- 
sion 15 about 15 planes had been introduced, each in six positions, and 
at Session 50 about 42 types of aircraft had to be identified. Digits 
counting“ that is, the immediate estimation of numerousness—of 
planes or ships and short-stroke sketching, as well as projections of 


planes and ships in various positions were shown. 


Table 13 
Group Tachistoscopic Training—Navy Preflight Cadets 
Per Cent of N = 323 N= 272 
Planes * and Ships Cumulative Per Cent Cumulative Per Cent 
Correctly Identified Cadets (Session 15) Cadets (Session 50) 
100 2.5 12.5 
90 30.3 74-7 
80 66.6 94-6 
70 88.9 99-3 
62.5 ave 100.0 
60 96.6 
50 98.8 
22.5 100.0 


Th * Forty slides were shown at 145 second in Session 15; 40 at 178 second in Session 50. 
€ pretest averages of the two bai ns before training showed no significant differences. 

any of the views of planes used in the tests were not seen previously in the training 
Sessions, 


Ninety-five per cent of the 272 cadets correctly identified 80 per cent 
or more of the planes at 45 second exposures. One-fourth of all cadets 
Correctly identified go per cent or better. Only 1 per cent failed to get 
approximately three out of four correct identifications. 

Untrained American and British pilots given a similar test on op- 
erational air craft succeeded, at s second exposures, in one correct 


Cut of three [pp. 228-229]. 


Renshaw’s work has further demonstrated the effects of train- 
ing upon perception of nonmilitary stimuli. The technique of 
tachistoscopic or rapid-stimulus exposure has been shown to have 
Important effects on improved reading skills. College students 
have been found, after tachistoscopic training, to have more than 
doubled their reading rate on literary materials (Reader's Digest) 
Without handicapping comprehension. On more difficult reading 


v 


5 
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matter, gains as high as 125 per cent were found as a result of per- 
ception training. i 

Results of training on digit perception offer an interesting 
illustration of what effective practice can accomplish. Dr. Sale 
Finkelstein, noted as a “memorizing and calculating genius,” was 
submitted to such a training program as were average college stu- 
dents. The following quotations summarize the findings. 


Within the first 6o days Finkelstein made marked improvement 
in his speed of perceiving and reproducing numbers. For example, at first 
a 21-digit number required an exposure of 9.23 seconds. This time was 
reduced during training to 7.18, 5.46, 4.90, 4.43, 4-14. 3-92) 3-5% and 
finally to 3.17 seconds. Fifteen-digit numbers reduced from 2.54 seconds to 
1.47 seconds. Seven-digit numbers remained throughout the experiment 
at 0.003 second exposure, the shortest exposure within the 2 per cent 
error limit afforded by the apparatus at that stage of development. 
Finkelstein worked with numbers from seven to 42 digits in length. NS 
one had previously made comparable records of speed and accuracy in 
perceiving visual forms. At first he was quite skeptical of any possibility 
of improvement from tachistoscopic training. As the experiments pro- 
gressed, the only question was one of limits. Knight, Banner, and 
Schwarzbek attempted to discover this limit. After more than 70 training 
sessions devoted to the reduction of exposure time to a minimum on 
numbers of one length it was concluded that performance was still 
improving; that no ceiling was in sight, and that the ultimate attain- 
ment of limit was contingent upon the discovery and use of the best 
possible method, the control of motivation, and, more important still, 


the development of the perceptual skill of field structuring by the active 
observer to the maximum possible level . .. [p. 218]. 

Alter even relatively limited digit skill is attained the indices 
of comprehension and speed in silent reading will show marked gains. 
And we shall show that from digit training alone, given on the horizontal 
retinal meridians, the visual form fields of the eyes are significantly ex- 


panded in both the horizontal and vertical axes. Shortly after Finkel 


stein’s training began to exhibit results we sought to discover how far we 


could extend the skills of average college students with tachistoscopic 
exposures of digits. 
One student (K) required 17 


seconds to reproduce a 15-place num- 
ber on his first trials 


After about 50 20-minute practice sessions he was 
able to reproduce digit patterns of this length in 2.1 seconds. This is by 
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no means a limit. Further practice would unquestionably have reduced 
this time. Another student (W) reduced his exposure time from 20 sec- 
onds to 1.45 seconds. During the present academic year one student 
(P) did a g-digit number in 0.003 seconds; another (S) did a 12-digit 
. . The importance of the fact that ordinary 


number in 0.750 seconds. 
visual forms at a level of skill 


college students can be trained to perceive 
which, because of the low performance standards we accept as “normal,” 


may be classed as “genius,” is very great [p- 219]. 


IX. THE PERCEPTION OF OBSTACLES 
BY THE BLIND 
Milton Cotzin 


Southbury Training School 


The skill of some blind people in avoiding obstacles in their paths 


has long been a subject of special interest and speculation. The 
early explanations, based for the most part upon casual observa- 
tion or poorly controlled experiments, have been highly fanciful 
and have led far oftener to confusion than to enlightenment. At 
one extreme are those theories which postulate that this skill re- 
sults from the heightened acuity of one or more of the other senses, 
but there is no agreement among the theories as to which sense or 
combination of senses are involved. At the other extreme are those 
theories which maintain that such detection of obstacles defies 
natural explanation. This has led to the introduction of such terms 
as “facial vision,” “warning sense,” and “distance sense,” and even 
“telesthesia,” paroptic vision,” and “sixth sense.” The blind are 
themselves unable to understand the 

Because of the contradictions arising from speculation and 
experimentation during the past two centuries, Supa, Cotzin, and 
Dallenbach in 1941 undertook a series of carefully controlled ex- 
periments in an attempt to establish the fundamental basis of the 
skill. Seven experiments were conducted. The first three, Experi- 
ments 1 to 3, which were practice, exploratory, and normative, were 
given under conditions normal to the blind. Besides placing blind- 


E 


behavior involved. 


11 Based on experiments reported in the following article: Sura, M., 
Corzix, M., & Danuensacu, K. M. “Facial vision”; the perception of obstacles 


by the blind. Amer. J. Psychol., 1944, 57 133-183- 
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folds over the eyes of the subject, the conditions of everyday life 
of the blind were practically unchanged. In the last four, Experi- 
ments 4 to 7, various controls were introduced that reduced or 
eliminated certain cues. Four subjects, two blind and two with 
normal vision, served throughout the study. The blind subjects 
perceived obstacles from a distance and did this to a marked degree 
in their daily lives. Neither, however, could explain the basis of 
his judgment. One blind subject thought that hearing helped, but 
the other was of the opinion that sounds hindered. The two 
sighted subjects were unable at the beginning of the study to de- 
tect the presence of obstacles when blindfolded, and they ex pressed 
grave doubts concerning the possibility of learning to do so, al- 
though both were willing to try. 

A series of experiments in this study consisted of 25 successful 
trials, i.e., trials in which the subject made his report without 
coming into contact with the obstacle, or 50 consecutive failures, 
ie. trials in which he collided with the obstacle. Failures inter- 
spersed among successes were repeated until the number of suc- 
cesses reached 25. In the first six experiments, the eyes of the sub- 
jects, blind and sighted alike, were covered with pads of cotton and 
a flexible leather blindfold. Thus all the subjects were “blind” and 
all had their facial areas reduced by like amounts. Except for ex- 
perience, the blind subjects had no advantage over the sighted. 

In Experiment 1, the subject walked toward the end wall of 
a large experimental hall from varying starting positions; the 
obstacle was stationary, but the subject's starting position was var- 
ied. In Experiment 2, the subject walked from a fixed position at 
the wall to a masonite screen which was placed down the hall at 
varying distances from that point; the position of the obstacle was 
varied but the subject’s starting position was fixed. In Experiment 
3, the subject, starting from varying positions, walked down the 
hall to the screen that was placed at varying distances from the 
starting point; the position of the obstacle and of the subject's 
starting point were both varied. Each of these three experiments 
was performed twice, once as Series A, with the subjects wearing 
shoes and walking on the hardwood floor; and a second time as 


Series B, with the subjects in stocking feet, walking on a carpet 
runner. 


From these preliminary experiments, the following informa 
tion was obtained: 
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1. The blind subjects perceived obstacles at a distance with 
a high degree of success, since they brought to the study the experi- 
ence of a lifetime, as well as the “tricks of the trade.” Neither was 


FIG. 2) Blindfolded subject signals with his raised right arm that he per- 
ceived the wall. (Figs. 27 through 38 from Supa, M., Cotzin, M., & Dallen- 
back, K. M. “Facial vision“; the perception of obstacles by the blind.) 


8 


ith his raised left arm that he has ap- 


TIG. 28 Blindfolded subject signals w e that 
ble without touching it. 


proached the wall as near as possi 


able to explain his skill, but each favored one of the classic theories. 
One of them thought his judgment was based on hearing, the 
Other that the perceptions were matters of facial pressure. 

2. Neither of the sighted subjects, at the outset of the study, 
Perceived obstacles at a distance while blindfolded. They soon 
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learned, however to do so. Under the highly favorable conditions 
of Series 1-A they rapidly acquired this skill. Their learning was 
so rapid that after their first successes, following an initial run of 
failures, they seldom collided with the obstacle. 


Fic. 30 Blindfolded subject signals with his raised left arm that he has ap“ 
proached the masonite wall as near as possible without touching it. 


3. On the whole, the reports given by the subjects during and 
after the various series of experiments contributed little to the 
understanding of obstacle perception. Nevertheless, some insight 
into the problem was obtained from the subjects’ observations. 
The blind subject who thought at the beginning of the study that 
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his “obstacle sense” was based entirely upon cutaneous pressures 
localized in the forehead, and that sounds played no role, was less 
certain of his claim at the conclusion of the preliminary experi- 
ment. In the experiment of Series 3-B, in which the intensity of 
the sounds of his footsteps was greatly reduced by stocking feet 
anda carpet runner, he found himself, as he reported, “listening 
for the obstacle.” He further stated that the “pressure sensation 
did not feel anywhere near as strong as before.” The other blind 
subject, who came to the study with the firm conviction that audi- 
tion was the basis of the blind’s perception of obstacles, completed 
the preliminary experiment with that belief undisturbed. 

In the B Series of every experiment, in which the intensity of 
his footsteps was gr atly reduced, he walked toward the obstacle 
with his head turned to one side; he claimed that he was turning 
his better ear toward the obstacle. The sighted subjects, who ap- 
proached the problem naively and without prejudice or theoreti- 
cal bias, offered little in the way of explanation. Their earlier ex- 
planations that they were perceiving “facial pressures“ were soon 
relegated to their own imagination. The sighted subjects noted 
that during the experiment they had to shuffle their feet and make 
some noise so as to perceive the obstacle. 

Besides furnishing norms with which later performances could 
be compared, the results of the preliminary experiments set the 
problems of the main experiments. 

Experiment 4 attempted to test the variant of the “pressure 
theory,” that the basis of the “obstacle sense“ rests upon pressure 
sensations aroused by reflected air currents or air waves. If those 
sensations are the basis of the perception, the subject should col- 
lide with the obstacle when conditions were so set that “air waves“ 
could not contact his skin. What does the subject do under such 
conditions? To answer that question, all of the exposed areas of 
his skin, the face, head, arms, and hands, were covered, and the 
procedure of Experiment 3 was repeated. 

In this experiment, in which there was no possibility of stimu- 
lation by air waves but in which sound could be used as a stimulus, 
at was found that all subjects detected the presence of the obstacle. 
The blind subject who had previously adhered to a pressure theory 
finally admitted his dependency on sound. He said, “I do not get 
an impression of the screen until I hear some little sound. I find 
myself scraping my stockings on the carpet in an endeavor to make 
a little noise.“ The other subjects pointed out that when they 
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could not hear well because of the reduction in sound due to the 
veil, they were uncertain about their perceptions. Behavior of 
both the sighted subjects indicated their dependence upon sound. 

Experiment 5 was attempted to answer the question whether 


FIG. 31 A heavy felt veil, 


31 gloves, and a hat are worn by blindfolded subject 
to eliminate the Possibility 


of pressure changes upon cutaneous areas. 


Fic. 32 Blindfolded subject still walks toward the wall with confidence. He 


perceived it on every trial. 
echoing sounds 
answer it, the s 
exposed areas 
waves, air curr 
tions, the sub 


are necessary for the perception of obstacles. To 
ubject’s ears were stopped, leaving the normally 
of the skin open and free for stimulation by air 
ents, sound waves, and so on. If, under those condi- 
ject failed to perceive the obstacle, the “pressure 
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theory” would be disproved. The subject’s ears were stopped by 
means of an ear defender, a series of beeswax-cotton shields over 
the concha and the pinna, layers of cotton batting, ear muffs, and 
elastic bands. Under such conditions all of the subjects were deaf 
to ordinary sound. The hearing loss was approximately 65 decibels. 
Except for the blindfold which had been used in the previous ex- 


Fic. 33 Blindfolded subject approaching the wall with hearing eliminated. 


FIG. 34 Blindfolded subject, with hearing eliminated, runs into the wall. 

periments, the subject’s face was uncovered and open to tactual 
stimulation. The procedure and instructions were the same as in 
the control experiment, Experiment 3. Under such conditions, 
none of the subjects in either Series A or Series B was able to detect 
the obstacle but collided with the screen in 50 consecutive trials 
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in each series. The posture of the subjects during the approach was 
very different from that in any preceding experiment. They walked 
with heads thrust forward, as if they were straining to hear, which 
they were, as their verbal reports proved. The result of this experi- 
ment indicated that sounds were necessary for the perception of 
obstacles. 

Since it was possible that the loss of hearing in Experiment 5 
could have been responsible for the subjects’ failure to perceive the 
obstacle by means of cutaneous pressure, periment 6 was set 
up to determine whether pressure stimulation of the exposed areas 
of the skin by reflected “air” or sound waves was a sufficient con- 
dition for the perception of obstacles when hearing was left intact. 
In other words, could the subjects succeed in perceiving the ob- 
stacle when the face and other exposed areas were free and open to 
stimulation and when hearing was not eliminated nor adversely 
affected? This problem was met in Experiment 6 by means of a 
sound screen—a constant, continuously sounding tone of moder- 
ate intensity produced by means of an electrically driven tuning 
fork of 1,000 cycles conducted by long, pliant wires to a set of head- 
phones worn by the subject. Such a sound screen prevented the 
subject from hearing any echoes but at the same time left his face 
and other areas free to possible stimulation, yet did not eliminate 


or affect adversely the subject’s hearing except that the only sound 
heard was the tone. 


With the substitution of the sound screen, the 
instructions were the same 
found that 


procedure and 
as in Experiment 5. Once again, it was 
all of the subjects ran into the masonite screen in 
every trial, i.e., for 50 consecutive trials. The behavior of the sub- 
jects was similar to that in Experiment 5. They walked slowly and 
more noisily than in any of the preceding experiments, and some 
of the subjects approached the obstacle with hands held appre- 
hensively before them. The results of this experiment indicated 
that the subject’s failure to perceive the obstacle in the preceding 
experiment was due not to a hypothetical deleterious effect of the 
loss of hearing upon tactual perception but to the absence of all 
the cues which were eliminated by the earplugs and pads, and 
which were submerged by the sound screen in this experiment. 
Once again, the conclusion that sounds are a necessary condition 
for the perception of obstacles seemed reaffirmed. f 


In Experiment 4, where the subject’s exposed areas were 
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hidden, stimulation by an air medium had been eliminated. There 
still remained the possibility of perception being made by the 
cutaneous areas by means of reflected sound waves upon those 
areas. Experiment 7 eliminated the sound waves that might stimu- 


— 


rid. 5 The sound-screen, which makes hearing ineffective, is being placed 
on subject. 


FIG. 36 Blindfolded subject. wearing the sound-screen, runs into the wall. 


late the exposed areas of the skin but did not exclude sounds from 


the ears. The final experimental conditions were obtained by 
placing the subjects in a soundproof room and thereby removing 


their exposed cutaneous areas from any stimulational effects. The 


Subject had to judge the experimenter's approach to an obstacle 
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by means of the sounds transmitted electrically to h ead phones 
on his ears, so stimulation was limited to sounds. Seated comfort- 
ably ina soundproof room and wearing high-fidelity earphones, 
the subject listened to the sounds of the experimenter's footsteps 
during the latter's approach to the obstacle. The sounds of the 
experimenter’s footsteps were carried to the subject by means ofa 
microphone which was carried shoulder high by the experimenter 
and connected to the headphones of the subject through a power 
amplifier. In addition, the subject in the soundproof room held a 
transmitter which was connected to headphones worn by the ex- 
Perimenter so that they were able to communicate with one an- 
other as occasion demanded, The experimenter, starting at varying 
distances from the obstacle, walked to it at a rate which suited the 
subject. He stopped at the instruction of the subject or continued 
until he bumped the microphone against the wall. 

Even under the unusual conditions of this experiment, all 
the subjects were able to perceive the obstacle. They permitted the 
experimenter to strike it with the microphone not much more [re- 
quently than they did in the control experiment, Experiment 3- 
In addition, all of the subjects reported that they were able to 
judge the experimenter’s approach toward the wall by means of 
the transmitter sounds, and they stated furthermore that the 
sounds of these footsteps were different from those they heard 
when they themselves were doing the walking. They reported that 
they based their judgment upon changes in the sound of the ex- 
perimenter’s footsteps which occurred when he came near the wall. 

The results obtained from the seven experiments led Supa, 
Cotzin, and Dallenbach to conclude that the pressure theory of 
the “obstacle sense,” insofar as it applies to the face and other ex- 
posed areas of the skin, is untenable, and that sound stimuli are 
both necessary as well as adequate for the perception of obstacles. 

_ The work of Griffin and Galambos, in 1941, on the sensory 
basis of obstacle avoidance by flying bats corroborates the findings 
of Supa, Cotzin, and Dallenbach insofar as both studies show the 
perception of obstacles to be responses to sound stimuli, 

In 1947, Worchel and Dallenbach, using ten deaf-blind indi- 
viduals, selected on the basis of their ability to get about alone, 
showed that these subjects did not detect and could not learn to 
detect obstacles at a distance. In addition, they proved that the 
pressure theory is untenable, and that auditory stimulation is both 


Perception 263 


a necessary and a sufficient condition for the perception of obstacles 
by the blind. The auditory explanation sustained by the result of 
this study could be regarded as an accurate description of the 
facts, 


ging the experimenter's ap- 


FIG. 37 The subject in the soundproof room ju 
hen to proceed and when to 


Proach to the wall. He tells the experimenter w 
Stop. 


FIG. 38 The experimenter approaching the wall with the microphone. The 
Subject is in the soundproof room with earphones. He listens to the sounds of 


the experimenter's footsteps and judges the approach to the wall. 


. Cotzin pursued the investigations further in an attempt to 
discover the range of audible frequencies in which the subject 
Perceived obstacles and also to determine the specific aspects of 
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sound which were the basis of the perception. He suspended a 
carriage from three horizontally spaced wires stretched tantly 9 
feet from the floor, through the center and length of the experi- 
mental room. A loud-speaker and microphone were attached to 
this carriage which was moved smoothly and noiselessly along — 
wire track by means of a variable-speed, reversible, d-c motor and 
chalk-line belt. The subject was stationed in a soundproof room 
and could move this apparatus in a forward direction at varying 
speeds; the experimenter controlled the direction of its er wee 
and its maximum speed. The sound stimuli used were (1) a therma 
noise, and (2) pure tones of 125, 250, 500, 1,000, 2,000, 4,000, ote 
and 10,000 cycles generated by an oscillator. These sounds carried 
by the loud-speaker were picked up by the microphone and et 
mitted to an amplifier, thence through an attenuator, to the sub- 
ject’s headphones in the soundproof room. A communication sys- 
tem between the subject and the experimenter consisted of a tele. 


phone microphone and earphones for talking and a bell and 
buzzer system for signaling, 


After the sound carriage had been placed by the experimenter 
at a given distance from the obstacle, 1 
at a rate determined by himself and stopped it when he detectec 


the presence of the obstacle. Once again, the subjects were two 
blind and two sighted individuals. 


the subject moved it forward 


The first series of experiments concerned the detection of 
the wall with the thermal noise as the sound source. In these 
studies, all the subjects were successful in making correct judg- 
ments. Such performances were paralleled by reports of changes 
in the sound as it neared the obstacle. In order to determine that 
the change upon which the subjects’ judgments were based was 
in the sound source, a series of experiments in which the carriage 
was moved toward the obstacle without the loud-speaker turned 
on was set up. Every subject failed consistently in each trial of the 
series. 

The final series of experiments w 


as conducted with “pure 
tones” as the sound stimuli. 


All of the observers, blind and seeing 
alike, failed to detect the wall when tones other than 10,000 cycles 
were used. With this tone, as with the thermal noise, the percep- 


tion was based upon a rise in pitch as the sound source neared the 
obstacle. 
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Measurement by the continuous method of limits of the loud- 
ness of the thermal noise in terms of decibels above the intensity 
limen revealed no differences when the sound source was o feet 
or 6 feet from the obstacle. The rise in pitch, which is the stimulus 
for the perception of obstacles when footsteps or thermal noises 
are used as the sound, is explained by the fact that the incident 
and reflected sound waves of the complex tone set up a stationary 
ain components are strengthened and 


wave pattern in which cert 
approached the obstacle, 


others weakened. As the complex sound 
progressively higher frequencies were heard as louder, thereby 
giving the perception of an apparent rise in pitch. The explanation 
of the results with che 10,000-cycle tone is not easy. Differences in 
reflection and absorption of high and low frequencies by the ob- 
Stacle may be the explanation. In any case, the results of Cotzin’s 
study corroborated those obtained with bats by Griffin and Galam- 
bos, who found that bats avoid obstacles by sounds emitted by 
themselves which are in the range of che 30,000 cycles. On the basis 
of Cotzin’s results, it is believed that the high audible frequencies 
are the important cues in the perception of obstacles by the blind. 
Such an interpretation is borne out by observation of the everyday 
activities of blind people who are skillful in perceiving obstacles 
and by the sighted subjects who learned to perceive obstacles in 
the above experiments. To help them in their perception of ob- 
Stacles, these people resort to “artificial noises,” such as jingling 
coins or keys in their pockets, snapping their fingers, slapping their 
thighs, whispering, hissing, whistling, and so on. Such sounds con- 
tain many more high than low frequencies. 

The empirical methods employed by Supa, Cotzin, and Dal- 
lenbach solved the age-old problem of the perception of ob- 
Stacles by the blind. Casual observation and occult explanation 
have given way to results based upon controlled experimentation. 
The factual knowledge that the blind perceive obstacles by means 
of auditory cues can now be utilized validly in teaching many blind 


People to become more independent in their everyday activities 


and in helping those newly blinded by accidents or wars to make a 


quicker and more satisfactory adjustment to life. 
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X. SOME DIFFICULTIES WITH “PRINTERS’ 
ERRORS” 12 


The more experienced we become as readers, the faster and more 
“short-circuited” does the whole process become. Experimental 
work has shown that we do not “take in” every single letter of the 
text that we read. It is more like a hop, skip, and jump affair. We 
“grasp” at the whole configuration, be it word or phrase, and if 
the resemblance between it and that word or phrase as we earlier 
Saw it is close enough, the perception is consummated. This tend- 
ency to read wholes must be counteracted by the proofreader. At 
his work, he must substitute more analytic perceptions for the 
rapid skimming of the general shapes of words which he practices 
in his reading off duty. The following selection indicates the diffi- 
culty that the early printers had in putting aside their daily read- 
ing habits while checking errors in printing. Because of its frequent 
occurrence in proofreading, this mode of perception is also re- 


ferred to as the proofreader’s illusion. 


In spite of the utmost care, the King James version was from the 
outset bedeviled by printers’ errors. The two impressions of the first 
edition were known respectively as “the Great Hee Bible” and “the 
Great She Bible” because the one rendered Ruth II.15 as “Hee went 
into the city,” while the other read, “She went into the city,” both forms 
still appearing in modern Bibles. Another error that has never been 
corrected was the substitution of “at” for “out” in Matthew XXIII. 24, 
giving the oft-quoted mistranslation, “straining at a gnat.” There was 
also much inconsistency in the spelling of Hebrew names, some of which 
has never been eliminated. 


The errors were, in fact, so numerous that a revised edition was 


called for as early as 1615, to be followed by others every few years. In 


each new edition, however, new errors cropped up. That of 1631 sed 
called the “Wicked Bible” because it gave the seventh commandment 
as “Thou shalt commit adultery.” Cromwell was reputed to have paid 
out a thousand pounds in bribes to the 1638 rev. 


‘ = o 
isers to induce them t 
change “we” to “ye” 


in Acts VI so that the power of appointing officers 


a8 BATES ES; Biography of the Bible. New York: Simon and Schuster. 
1937. Pp. 18g. Reprinted from Biography of the Bible by permission of simon 
and Schuster, Publishers. Copyright, 1937, by Ernest Sutherland Bates.) 
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should scem to have belonged to the people instead of to the Apostles. 
An elaborate edition put out by the University of Oxford in 1727 was 
nicknamed the “Vinegar Bible” because a headline to the parable of the 
Vineyard in Luke XXII read “The Parable of the Vinegar” [Pp. 124- 
125]. 


ad 


IMPLICIT OR “THINKING” 
BEHAVIORS 


I. WHAT IS “THINKING”? 
N. H. Pronko 


To the man in the street, “thinking” appears as a wraithlike proc 
ess and is usually attributed to the workings of the “mind.” Steeped 
as he is in mentalistic thinking, this subtle action baffles descrip- 
tion in any other terms. Fig. 39(A) shows what might be termed a 
“one-variable theory” of “thinking.” The comic-strip feature 1 
intended to convey the etherealness with which “thinking” is 
enshrouded. The person who is relatively inactive and lying on 
a couch and recalls or “thinks of something” readily convinces 
himself that the “thinking” must have come from inside, so subtle 
is this class of action. The layman can conceive of “thinking” in 
no other manner than as something out of the blue that wells uP 
inside him. 

People do “think”; that is an obvious fact. Yet to arrive at the 
description discussed above does not help much in any attempt a 
understanding this type of psychological activity. On the contrary: 
it appears to have led us into greater mystification than that 
with which we started. Obviously, for scientific purposes, this 15 
not a satisfactory state of affairs, For that reason, we shall back up 
and try another type of explanation. 

Within an objective framework, 
cise formulation than the “one-variable theory” of the man in the 
street. First, we note that the striking feature of behavior so des- 
ignated is that the organism interacts with an absent stimulus 
object. One can certainly recall last month's concert or last year’s 
family reunion, and one can also be embarrassed again “merely 
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WHERE w 
THAT CANDY? 


9 


alistic theory of “thinking.” Here “thinking” 
inside the organism for no apparent 
ated to anything else. This might 


i 00 (A) The popular or ment a 
ought of as occurring “somewhere 
(pede kind of spontancous action unrel J Thi 0 
considered as a “one variable“ theory of thinking. An objective view 
Would look for other variables such as substitute stimuli in the person's own 
behavior or setting factors. (B) An objective theory of thinking behavior. Here 
the action of the infant responding to the absent stimulus object is related to 
the mother's word “candy” which serves as a substitute stimulus for the actual 
candy. Thus, the child “action is not thought of as “welling up” inside him 
but as an occurrence involving a substitute stimulus as well as the absent 
Stimulus object. The thinking behavior in A would be handled similarly. 


thinking” of his most embarrassing moment. Similarly, humiliat- 
ing, frightening, or grief-inducing experiences can occur again 
long after the original situations that called out such reactions. 
To take a rather simple case: A child of 2 years has been given 
a bag of candy by a doting relative. Both in his past history as well 
as in the present situation, the “noise,” “candy,” has been re- 
Peatedly used on such occasions. Eventually, the mother hides the 
Candy bag in the kitchen cupboard in the child’s presence. The 
next day someone inadvertently uses the word “candy.” Immedi- 
ately, the child gets disturbed and makes reaching movements 
toward the cupboard in which the candy was hidden. During all 
this time, the candy has been out of sight and the child has reacted 
to it out of sight. The question is, how can he do that? 
Obviously, the same infant could not have behaved in this 
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fashion on the day of his birth. However, by being handed sweets 
that were simultaneously called “candy” a number of times during 
his 2 years of existence, eventually the word “candy” alone elicited 
much the same sort of behavior as did the bag of sweets. In other 
words, by responding to the objects “candy” as the word is spoken, 
in time, the word alone is adequate to elicit such activity. When 
this stage has been reached, we may say that the word functions as 
a substitute stimulus, i.e., it substitutes or “pinch-hits” for the 
candy bag. The principle at which we arrive with our analysis is 
that reactions to absent objects originate in the same fashion as 
do all other reactions, namely, out of direct response to those 
stimulus objects. The added feature here is that, instead of the 
absent object, some other stimulus object functions as the other 
variable related to the individual's action. How it can perform 
such a function may be understood only in terms of its inseparable 
association with the absent object in a series of past behavioral 
events. Note that for a French-speaking child the noise, bonbons, 
would have to be used to elicit a reaction to candy out of sight, 
and that this would not function as a substitute stimulus for an 
American child. 

An aged woman has just buried her husband. She has returned 
home from the funeral but is still “grief stricken.” She weeps and 
we not be comforted. The striking feature about her behavior 
is that the dead husband is not there before her now. This, again, 
1s a response to an absent stimulus object. How it originated can 
be easily traced out of the series of preceding events, for we can 
observe the widow’s violent grief responses as she looks upon her 
husband for the last time. The group departs from the cemetery 
and the widow is now at home, yet her sorrow is as great as it was 
at the funeral. Reactions to absent stimulus objects are not always 
ck any e tan ee gl nhs ex ed ve 
Whe cal men ead husband's watch, pipe, clothes 

3 i y other things that were so intimately connected 
with him and which “pinch-hit” so effectively for him now? 

In the case of the afore-mentioned child, the substitute stimu 
lus was by no means a subtle or inapparent affair. In fact, we can 
operationally predict that presence or absence of the word “candy” 
results in presence or absence of the “implicit response“ (ile. to 
the absent stimulus object). The case of the wea also shows 
that, despite the absence of the dead husband, her action is just 
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as complete to the last detail (sobbing, moaning, crying) as when 
the corpse was before her. Thus, the action of the organism can 
be the same in absentia of the stimulus object as in its actual 
presence. 

There are instances, however, in which the action of the sub- 
Stitute stimulus is of such a delicate sort that it is apprehended with 
difficulty if at all. It is these “thinking” acts that frustrate the lay- 
man. The following incident illustrates the point. 

Mr. Jones is walking in a particular section of town when he 
catches himself humming the Scottish tune, “Loch Lomond” whose 
lines go, “I'll tak’ the high road and you'll tak’ the low road,” 
and so on. Curious to know what “made him think” of that par- 
ticular song, he begins to look for substitute stimuli. Taking 
Special notice of his whereabouts, Jones observes that he has just 
Passed the intersection of High Street and Maxwell Lane and 
immediately recalls the phrase from another Scottish song which 
runs, “Maxwelton’s braes are bonnie” and in the next instant the 
Portion of the song mentioned above. He is satisfied that the street 
names acted upon him as subtle substitute stimuli to elicit action 
explainable in no other fashion. Apparently, the organism par- 
ticipates in psychological reactions in which the stimulus variable 
not always discernible (even to him) at first inspection. 

An intricate type of implicit response follows when the sub- 
SUtute stimulus is quite obvious but the action of the organism is 
apparent. (This term is not to be misinterpreted to mean psy- 
chic” or “mental,” but is used very much as the term “jnapparent” 
Might be used when applied to neural “action” or catalytic “ac- 
tion.” These latter are also far removed from the kind of action 
illustrated in a landslide, explosion, or falling objects. One does 
mot see nerves jump or even move; yet they “act” but in an in- 
apparent way.) Here, che organism performs acts that are rem- 
Nants of former acts. The recall of some past experience belongs 
here. In this case, a stimulus which substitutes for the absent one 
Nevertheless elicits some degree of the organismic response that 
Was formerly performed to that absent object. 

There is one further step in the possible complexity of the 
Variables involved in implicit behavior. The organism's own ac- 
tion can serve as a substitute stimulus. Because his action was 
Connected with a certain stimulus on a former occasion, the action 
Occurring at a given time to a stimulus can evoke the action that 
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was performed to the absent stimulus. This is, by definition, an 
implicit response. An example of an individual whose dizzy or 
nauseated condition “reminds” him of some similar past situation 
is to the point. 

Similarly, the person who daydreams performs a series of im- 
plicit reactions that serve as substitute stimuli in a kind of chain 
reaction. These latter are the most complex because the stimulus 
and response variables are both so delicate in their operation that 
only cooperation of the subject or other intimate study of each 
individual will reveal their details. However, regardless of their 
intricacy, implicit actions can be traced out of grosser and more 
direct forms of action through a series of stages in the manner sug- 
gested above. In any case, we are dealing with vestigial or rem- 
nant action. 

EXPERIMENTAL STUDY OF IMPLICIT ACTION. Experimental 
studies of implicit behavior support the interpretation developed 
above. For a good many years, it has been known that when hu- 
man subjects engage in “mental arithmetic,” silent reading, and 
other of the more subtle activities, there is some degree of involve- 
ment of muscle action, very often so incipient that the subject him- 
self is unable to detect it. 

Some of the older work seems to show a degree of localization 
of such muscular activity; thus, if subjects worked arithmetic 
problems without paper and pencil, the musculature of the speech 
1 DE showed incipient action. On the other hand, if subjects 
e certain scenes, eye muscles would show involvement 
Sie eens that were “thought about” such as “thinking 
about” running a race resulted in definite tensions in leg muscles. 
The subject might not be able to detect these tensions because theY 
were too vestigial, nevertheless they were recorded. 

Among the more recent work along these lines is a study by 
Shaw * who studied the distribution of incipient muscle action 
during a variety of psychological performances. 

Shaw's technique consisted of attaching electrodes to var 
portions of his human subjects and, by means of an oscillogr: 
and amplifier, photographing the action potentials occurring in 
the muscles. With this procedure, he capitalized on the know? 


jous 
1 ph 


1 7 N ing 
SAw. WII IAM A. The distribution of muscular action potentials during 


imaging. Psychol. Rec., 1938, 2, 195-216. Reni permission: ot tne 
author and the publisher.) dii ce by permision 
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fact that when living tissues are functional, one phase of their 
functioning involves electrical activity. The greater the amount of 
muscle (or neryous) activity, the greater the changes in the accom- 
panying action potentials. Much should be made of the point that 
the two phenomena are merely concomitant and that one is not 
“cause” and the other “effect,” because the latter explanation is 
often given in the popular journals. In summary, then, Shaw used 
changes in the action potentials as an index of subtle muscle ac- 
tivity. 

The next question is: Did a study of such action-potential 
changes make any psychological sense? In order to answer this 
question, Shaw required his subjects to “imagine” themselves en- 
gaged in a number of different acts. There was a considerable 
amount of deflection occurring in all four limbs when they im- 
agined squeezing a hand dynamometer with the right hand while 
in a state of rest. The important point to note is that this implicit 
action is not localized. It involves the whole organism, although 
there is a focus of activity in the right arm. Shaw concludes that 
“during the imaging of squeezing a hand dynamometer in the 
right hand the muscles of the right arm are more active than they 
are during rest” (p. 201]. 

Another part of the experiment required subjects to imagine 
typing the alphabet in which increase in action potentials of a 
Statistically reliable sort occurred in both arms but not in the 
legs. 

When subjects were asked to image themselves singing, there 
tended to be an increase in action potentials from the arms during 
the time they were so engaged. There was also a moderately strong 
action potentials during the time sub- 


tendency for an increase in 
a wind instrument. 


Jects engaged in imagining playing 
In conclusion, Shaw writes: 


There appears to be an increase in muscular action potentials from 


nearly all of the muscle groups tested during the imaging of the various 
‘asks. There is no good evidence of localization to the muscle groups 
commonly thought to be involved in such performances. While such 


action potentials seem to be necessarily concomitant as shown by the 


"eport of the unsuccessful subjects and the control groups, they are not 
art of the body nor are they exclusively 
workers have shown that action po- 


localiz i 
Calized in any particular p- 


eculiz ie ge 
Peculiar to imaging since other 
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tentials accompany other implicit activities also. The distribution of 
these action potentials seems to indicate that during the revival of 
vestigial responses one can expect to be present any muscular activity 
that accompanied the original response [p. 215]. 


In our opinion, the most important result of Shaw’s work is 
to “demystify” thinking. There is no basis for the “one-variable 
theory” of mentalistic, popular psychology to the effect that 
“thinking” is a spooky act occurring in some alleged “mind.” On 
the contrary, operational instrumental techniques show that im- 
aging and the like are also interactions involving an organism 
and absent, past stimuli. And, when one concentrates on the 
organism's side of the picture in such events, one finds incipient 
muscle movements that bear a certain relationship to his past 
action when he was actually confronted with those stimuli. The 
essential difference is that some other stimulus substitutes for the 
absent one, and that the organism's action is stepped down or re- 
duced in degree, not in kind. 

Granted that the action is subtle and inapparent, neverthe- 
less that is no reason for relegating “thinking” to a class by itself, 
separate from other kinds of stimulus-response units. All sciences 
have certain data that are simple and others that are complex and 
inapparent; neural action, catalytic action, electrical activity, and 
gases that have no odor, visibility, or taste but only weight are ex- 
amples from different sciences. However, these are not relegated to 
the supernatural realm. For example, no biologist is mystified by 
nerve action, yet nerves do not act in a visible way. Only the appli- 
cation of instrumental techniques gives any index of when and 
how much activity goes on in them, but such study yields results 
in the way of scientific knowledge. So, for “thinking” and the rest, 
when studied operationally and naturalistically, they yield results 
in the way of sound knowledge. Actually, despite bad theory, where 
one knows another's responses and the connection between the 
latter and their stimuli as well as the interconnection betwee” 
stimuli, one can “predict” and “control” the other’s implicit re- 
sponses. This has happened down through the ages between pa 
ents and children, husband and wife, and between lovers. Inti 
mate acquaintance with all the variables involved has meant à 


knowledge of kind, as well as time, of occurrence of implicit or 
“thinking” actions. 
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Il. HOW SUBSTITUTE STIMULI FUNCTION 
N. H. Pronko 


Razran 2 has conducted an interesting study which, according to 
him, was designed to study “thinking in different languages.” If the 
expression is to be taken literally, we would prefer the interpreta- 
tion that what Razran did was to study “thinking with (or by 
means of) different languages.” 

Before noting the details of his experimental procedure, it 
is important to consider Razran’s reactional biography, since it 
was he that served as subject in this experiment. He was born in 
Russia, came to the United States at the age of 19, began the study 
of German and French at the age of 9, Polish at the age of 16, Eng- 
at the age of 22. It was his native language, 
Russian, and the five acquired later that were selected for use in 
the experiment. The word “saliva” from each of these six lan- 
guages was the specific word employed. As controls, the same word. 
from an unfamiliar language (Gaelic), a nonsense syllable, and no 
extra stimulus were also employed. 

In order to have a quantitative index of the degree of famili- 
arity of each of the six languages employed, Razran made tests 
of speed of association, speed of reading, and extent of vocabulary 
in each. The number of words uttered in each language in a 3- 
minute period with eyes closed constituted the first test. Tests of 
Speed of reading were made by a comparison of the number of 
pages per hour read in La comtesse de Charny, a novel by Alex- 
andre Dumas. Copies of this novel in the six different languages 
employed were obtained from the New York Public Library, di- 
vided into six equal but random groupings of chapters, and one 
grouping in each language was read for five hours. The number of 
unfamiliar words in the material read was counted; these consti- 
tuted an index of vocabulary range- 

EXPERIMENTAL PROCEDURE. Nine 1-inch cards were used. On 
Seven of the cards was printed the word for “saliva”—one printed 
in each of the six languages the subject knew and one in the un- 
familiar Gaelic. One card was blank and one contained a nonsense 


eae a 

2 Razran, G. II. S. Salivating and thinking in different languages. J. 
col. 1936, 1, 145-15 (Quotation reproduced by permission of the pub- 
isher.) 


lish at 19, and Spanish 
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syllable. The cards were shuffled by an assistant and placed in a 
box. Razran’s mouth was dried of accumulated saliva by means 
of a dental-cotton roll. The assistant then drew a card from the 
box, at which moment Razran inserted a previously weighed but 
dry cotton roll under his tongue and continuously reacted to the 
word exposed (with eyes closed) for 2 minutes. At the end of that 
interval, a new stimulus card and new cotton roll were given to 
the subject, and the same procedure was repeated until all nine 
cards had been exposed. After each trial, the cotton roll was 
weighed in order to determine how much saliva had been secreted 
to that card. After each series of nine cards, there was a seven- 
minute pause. Four series constituted an experimental session, 
and there were nine such sessions so that each card was presented 
thirty-six times. Averages were then computed of the amount of 
salivary secretion to each stimulus card. The results and relation- 
ships with familiarity of the language used are shown in Table 14. 


Table 14 


Average Milligrams of Saliva Secreted to Stimulus Word (Saliva) in Different 
Languages with Corresponding Speeds of Association and Reading and 
Vocabulary in These Languages for the Subject Employed 
m Sie a L 


Speed of Speed of 
Average | Association | Reading Vocabulary 
Language Salivation | (Words in (Pages Range (Unfamiliar 
(Milligrams) 3 Minutes) per Hour) | Words in 50 Pages) 
Russian . 812.4 81 43 1 
English 594-6 131 52 3 
German 417.1 54 27 27 
Frenen . 307.2 33 23 41 
Spanish sié 302.1 21 18 68 
Polish . 286.4 20 16 76 
Gaelic (unfamil- 
iar language) 207.4 
Nonsense syllable 
(QER SUH) .. 194.6 
No extra stimulus 
(control) 216.2 


The reader will note that most secretion occurs to the Russian 
word, even though English superseded that language in the sub- 
ject’s later life. Perhaps this result indicates that the earliest years 
of the reactional biography are the most important. When ob- 
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jects have no stimulus function, they may acquire values which 
will have priority over later acquisitions. As to the other languages 
used as stimuli, we quote Razran. 


Thinking in either of the writer's wonted speaking languages 
(Russian and English) elicited more saliva than thinking in the best 
of his reading languages (German), which in turn caused greater secre- 
tion than thinking in any of three less mastered reading languages. Fi- 
nally, thinking in languages even with which the writer's familiarity was 
rather limited (French, Spanish, and Polish) still produced reliable in- 
crements in salivations, but keeping in consciousness a word meaning 
saliva in a totally unknown language had no effect upon the salivary 
secretions [pp. 147151]. 


We differ from Razran's interpretation of his experiment in 
one important respect. As the language of the preceding sentence 
as well as of the title of his paper implies, there are alleged to be 
two activities going on—salivating and thinking. In our view, the 
Salivating was the thinking, although, of course, there were prob- 
ably other components in the organism's response in addition to 


salivary secretion. But dealing with the salivary aspect of the re- 


action, we consider this as a remnant reaction of a salivary response 
y of stimulus objects in 


performed by the subject to a wide variet 
his past. These stimulus objects included also the word “saliva, 
which was connected with the act of salivating through its use as 


a label for that act. The difference between former reactions, in 
which directly present stimulus objects elicited such action, and 
the experiment here discussed is that, in the latter situation, those 
objects were absent and were substituted for by the words for 


saliva in the various languages employed. 


hich the substitute stimuli worked here is also 
instructive. The most striking feature of the salivary secretion is 
the variability in amount of secretion. However, this variability is 
Not chaotic but shows definite relations to the psychological his- 
tory of the subject. Stated generally, we might say that priority 
and/or frequency of their occurrence in the past determine how 
effectively they operate as substitute stimuli. On a strictly dic- 
tionary basis, all these seven words are equivalent. Not so from 
a psychological viewpoint. Here their specific connection with a 
Certain individual’s behavior counts. How many times and how ef- 
related to interactions in which the subject 


The way in w 


fectively were they 
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actually secreted saliva to stimulus object? That this occurred with 
the Russian and English words in accordance with some such re. 
lationship is indicated by the heavy flow of saliva (812.4 and 594-6 
milligrams, respectively) when these words were used as substitute 
stimuli. On the other hand, the Spanish and Polish words have less 
connection with the subject’s past history and function much less 
effectively, the former yielding a salivary flow of 302. 1 milligrams 
and the latter 286.4 milligrams. Note that the unfamiliar = 
word gives 207.4 milligrams and the nonsense syllables (QER 
SUH), 194.6. Since the blank card elicits 216.2 milligrams, we may 
consider this last as a continuous or basal (i.e., physiological) flow 
and, therefore, state that because these last three stimuli were not 
connected with the subjects past reactions, they did not elicit 
vestigial salivary secretions during the experiment. As to the rest, 
they present a gradient of salivary secretions. Thus, the Russian, 
English, German, French, Spanish, and Polish words are arranged 
in the order of their efficacy as substitute stimuli. Put another way, 
the salivary secretions of the psychological reactions involved are 
vestigial in a descending order of their listing. Salivary secretions 
to the Russian word are least remnant, whereas they are mere ren 
nants to the infrequently used Spanish and Polish words as substi- 
tute stimuli. How they relate to details of Razran's reactional 
biography may be teased out from the data given in the other 
columns. 

In conclusion, Razran’s results show that implicit or “think- 
ing” interactions may be studied in detail as to their specific con- 
figuration, the variables or substitute stimuli which elicit them, 
and the relationship of these substitute stimuli to the organism $ 
prior contacts with other stimuli. In essence, these acts need no 
longer be interpreted as “psychic” or “mental” happenings but 
may be handled as concrete if subtle behaviors—remnants of 


former acts and all subject to empirical or operational manipula- 
tion and analysis. 


III. AFTERIMAGE RESPONSES 
N. H. Pronko 


The field of afterimage responses has been neglected in recent 
years, partially, perhaps, because such studies depend primarily 
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upon the subject's observing and reporting his own behavior (com- 
monly called “introspection”) and therefore have not been deemed 
suitable for “objective” psychology. However, afterimage reactions 
are definite forms of interaction of organisms and things and must 
be included in a classification of actions in which human animals 
engage. 

Difficulties of description also have been a handicap to studies 
of this sort. Physiological variables have been of obvious impor- 
tance, but just how they related to an organism performing an 
afterimage response has perplexed many psychologists. Notice, 
however, that this type of action fits the general form of all implicit 
behavior. In the alterimage response, the organism is out of contact 
with the original stimulus and therefore is interacting with it “by 
proxy.” The physiological (retinal) features serve in this case as the 
substitute stimulus, in a behavioral field suitable for this sort of 


action; that is, a field which includes the necessary illumination, 
ation of the subject toward after- 


projection” screen, and orient 
ith some other sort of 


image action rather than preoccupation w 
activity. 

Morsh and Abbott,’ of the University of British Columbia, re- 
port a series of studies of so-called “eidetic imagery” of school 
children, from which the succeeding selections are quoted. Eidetic 
imagery was, at one time, considered a distinct kind of implicit 
response, in which the subject would look at an object for a while. 
He then shut his eyes or looked upon a gray screen and still reacted 
as if the absent object were present, answering questions about its 
color and other characteristics. In other words, this was a vivid or 
rather complete response in absence of a stimulus object for which 
there was a substitute stimulus. The findings reported here show 
the nature of complex alterimage responses as well as suggesting 
the range of individual differences which obtains in implicit action. 
It also throws doubt on the validity of the eidetic image as a dis- 
Unct type of imagery. 

a large city school were individually 
aried in age from 6 to 17 years and 
first through the eighth grade. 
adian-born Orientals, approxi- 


some 411 subjects from 
tested for visual imagery. They v 
ranged in school achievement from the 
These subjects were for the most part Can 
& Annorr. H. D. An investigation of after- images. J. comp. 


f 1 by permission of the authors, the 


Peyehol., 1945, 38, 47-63. (Reproduced 
Merican Psychological ‘Association and the Williams & Wilkins Company.) 
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mately 50 per cent (205) being of Japanese and 27 per cent (109) being 
of Chinese parentage. The rest (with the exception of two Negroes) were 
white children. ; 
An attempt was made to duplicate the technique employed by in- 
vestigators of eidetic imagery. The visual stimuli used were bold black 
and white drawings which measured approximately 6 by 8 inches, of 
interest to children and containing a number of definite details. ‘The 
most successful stimulus picture is reproduced in Figure 40. The sub- 
jects stood about three feet from the pictures and regarded them for 4% 
seconds in good daylight. The stimulus was then removed and the sub- 


jects were required to fixate a neutral gray cardboard [pp. 54-55]. 


FIG. 40 The policeman picture in black and white. 
policeman!" (Marsh, J. E., & Abbott, H. D., An inv 


“If I could only be à 
stigation of after-images, 
On the basis of this and similar 


experiments, the investigators 
came to the following conclusions: 


The after-image behavior of over 700 young subjects was studied 
using with some subjects the “blink” method with the dark-adapted eye 
and with others the fixation of pictures after the technique of Klüver. 
A grading scale was worked out in order to classify subjects according 
to their after-image performance. The present led 
nothing to substantia 


investigation revea 
ate the claim that some special “eidetic” ability 
exists. Alter: image ability of a marked degree might be termed eidetic 
but it should not be implied that any sharp difference exists between 
so-called cidetikers and non-cidetikers. Afte: 


2 Niers * m 
T-image abilities of a randor 
group of subjects appear in a continuum. 


ate a „ that 
It is highly improbable tha 
there is as Kobusch says a continuum of steps between the pure eideuc 
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image and the pure memory image. The eidetic image is merely a vivid 
after-image, due probably to persistence of activity in the retina [p]. 
There seems, however, no real reason why the ambiguous and misleading 
“eidetic image” phraseology should be maintained. It is suggested that 
the term eidetic imagery be dropped from our already overburdened 
Psychological terminology. 

1. The incidence of varying grades of after-image ability on a scale 
of five steps was found to be: A (highest ability), 9.3 per cent; B, 9.8 
per cent; C, 19.1 per cent; D, 31-7 per cent; E, 30.1 per cent. 

2. Of 256 child subjects 69.6 per cent saw an alter. image of a pic- 
ture. The after-sensations were reported as: grays only, 8.6 per cent; all 
or in part complementary colors, 13.3 per cent; positive images only, 
48 per cent. 

3. OL 22 subjects who reported gray after-images, 18 were weak in 
color discrimination as shown by the Ishihara Test of Color Blindness.* 


4. There appears to be a definite, positive relationship between 


age and ability to experience after-images. 
ar significantly different from girls in their 


5. Boys did not appe 
after-image abilities. 

6. From the present data after-image ability 
to be associated though the correlation is not high. 

7. Studies of the relationship between after-imagery 
ance in spelling, English composition, and art revealed a statistically 
reliable relationship in the case of art achievement, an insignificant but 
Strong trend for association in the case of spelling, while there was no 
More than chance relationship with English composition [pp. 62-63]. 


and intelligence appear 


and perform- 


udents who were proficient in art and spelling 


In other words, st 
nglish com- 


tended to be better imagers, although superiority in Er 
Position showed only a chance relationship. 


IV. EXAMPLES OF BORDERLINE IMPLICIT ACTION 
J. M. Bowles, Jr. 


cit reactions to substitute stimuli 


Conditioned response and impli 
l. The conditioned stimulus has 


hay, nee 
Aave traditionally been confusec 


— 
4 The fact that people who do not perceive colors well do not perform vivid 
e latter derive from the former. 


licit color reactions shows how th 
Luna, CLARENCE. Images as conditioned sensations. J. exp. Psychol., 1940. 


2 5 . 
5, 3. 1. (Reproduced by perm sion of the author and the American Psycho- 


logical 
gical Association.) 


imp 
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been called a cue or signal for the unconditioned stimulus, Le, 
a substitute for it. For example, in the classic Pavlov apam 
in which the dog learned to salivate to the buzzer as well asto = 
sight of food, the buzzer has been called a signal for the appearance 
of the food. , fee 
The results of many investigations show, however, that 
conditioned stimulus cannot be properly described as a substitute 
for the original. In the case of the above example, the eee | = 
sponse to the buzzer is not identical with the response to food oe 
the case of conditioned motor reflexes, conditioned a 
are much different from reflex responses to unconditioned stimu ; 
such as electric shocks. The same is true for other conditione. 
responses. This means that the organism has built up a 1 
direct response to the conditioned stimulus and that the s 
ter is not “pinch-hitting” for the original unconditioned stimu 
lus. 7 i 
Clear-cut implicit actions differ markedly from conditione 
responses. A remembering event in which an individual, seeing me 
Uate marked on the calendar pad, goes to keep an engagemen 
would be an example. The encircled date does “pinch-hiv” for 1 
original stimulus (che person wich whom the engagement Was 
made). Similarly, a person angered by a picture that reminds him 
of an enemy would be performing an implicit-feeling action. i 
Between conditioned and implicit actions, however, are ba 
derline events that are partially conditioned reactions but show 
some implicit features also. The series of experiments reported by 
Leuba belong in this category (he refers to them as images as con 
ditioned sensations); some are essentially conditioned responses’ 
others, particularly those involving perceptual actions which are 


3 ER sns 5 a 101 n- 
in themselves semi-implicit, might be classified as implicit, or CO 
ditioned, or both. 


The plan of our experiments was briefly as follows: During deep 
hypnosis two stimuli, such as the ringing of a bell and a pin prick on 
the hand, were applied simultaneously to the subject for some half 
dozen pairings; before being awakened from the hypnosis, the subject 
was told that he would remember nothing that had happened during the 
hypnosis (post-hypnotic amnesia); a few minutes after being awakened: 
he was subjected to a succession of stimuli among which was one of 
two stimuli originally applied, say the bell ringing; he was instructe” 
to report at once if he experienced anything, visually, tactually, or = 
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any other sense modality, besides the usual direct effects of those stimuli. 
; Almost without exception, imagery (conditioned sensations) was 
immediately reported upon presentation of the conditioned stimulus. 
After the bell ringing, for instance, the subject reported itching and 
pain on his hand, though he had no recollection of being pricked there 
previously or having ever heard that bell. The conditioned pain-tactual 
sensations appeared automatically and immediately upon the bell ring- 


ing—much to the subject's surprise. 
The conditioning was performed under deep hypnosis for two rea- 
sons. (1) The concentration of attention and absence of distraction 


during hypnosis should facilitate the conditioning process and should 


lessen the likelihood of conflicting imagery which might nullify what- 
(2) A subject upon awakening from 


ever conditioning had occurred. 
en what happened during the trance. 


deep hypnosis has usually forgott 


This forgetting can be made dependable by a suggestion of amnesia. 
a—spontancous and/or induced—was 


Complete post-hypnotic amnesi 
al prerequisite for discover- 


present in all our subjects and was an essenti 


ing whether imagery could be associated with a stimulus without the 


consciously remembered associations postulated by the classic laws of 


association, 
carried out as opportunity afforded during the 


These experiments, 
1 subjects by several experi- 


Past ten years, were performed on several 
menters, The subjects were all college students; most of them students 
in General Psychology at the time of the experiment. The hypnosis 
was ostensibly entirely for some therapeutic or other practical non- 
as a class demonstration. As far as we could 


experimental purpose, such 
are of the nature of the 


tell, the subjects were always completely unaw 


experiment. 
The experimenters were either the writer, or one of his students 


with sufficient theoretical and practical background in hypnosis to be 
entrusted with the conduct of a hypnosis demonstration before a class 


in General Psychology. The method of inducing hypnosis was the stand- 
e monotonous repetitive or con- 


ard one of concentrating upon som 
a clock or a point of light, while 


tinuous stimulus, such as the ticking of 
Suggestions of relaxation, peace, and sleep were given. Most of the sub- 


jects had been hypnotized several times before the experiment was con- 
ducted and had repeatedly shown the signs of deep hypnosis such as 
anesthesias, hallucinations, and post-hypnotic amnesia. Most of the 
experiments were conducted either in 


mental partially sound-proof room. 
The following protocols describe al 


the writer's office or in a depart- 


the experimental sessions with 
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all the subjects. The first two experiments were of a preliminary, ex- 
ploratory nature. 

SUBJECT P. W., EXPERIMENTER C. L. 1929. E pricked S's hand several 
times with a sharp object while ringing a small bell. Post-hynotic am- 
nesia suggested. After waking S up and exchanging a few words with him, 
E rang the bell. S moved one hand toward the other that had been 
pricked and said he had just felt something there. 

SUBJECT C. B., EXPERIMENTER V. k. 1936. After S had been hyp- 
notized, he was asked to look at the image of a Chinese pagoda thrown 
on a screen and to listen to a victrola record. After he had been awak- 
ened, the victrola record was played again and he was asked to draw 
something—anything that came to mind. He reproduced the Chinese 
pagoda in some detail. When asked what made him draw the pagoda, 
he said he did not know. He did not remember having seen one for a 
couple of months. He did not remember having heard any music since 
he came into the room. 

SUBJECT b. C., EXPERIMENTERS A. M. AND C. L. 1936. After deep 
hypnosis had been produced, one experimenter struck a can sharply 
while S was tapped on the hand six or seven times with the flat side of a 
ruler. S jerked slightly, especially with his head, each time. Post-hypnotic 
amnesia was suggested and then S was awakened. After a brief conversa- 
tion, S was told to report if he heard, saw, or felt any sensations while one 
of the E's performed various actions. E picked up various objects, 
stamped, banged the table, and hit various objects with the ruler in- 
cluding the can. The first two times the can was hit, S jerked back his 
head; but on no occasion did he report any experiences other than those 
caused directly by the stimuli actually used. (While hypnotizing 8. A. M. 
had suggested to him that he would hear nothing, and pay attention 
to nothing, but A. M.'s voice. The fact that A. M. forgot to remove this 
sensory limitation before proceeding with the a bee may account 
for the failure of conditioning to occur to an auditory stimulus.) 

SUBJECT D. G., EXPERIMENTERS A. M. AND C. L. 1936. After S had been 
hypnotized by A. M. he was poked gently in the side with a ruler and 
told to look at the object in front of him. The object was a nickel plated 
watch held about eight inches from S's eyes. He was given 3-5 seconds 
to look at it. The combined poking and looking were repeated about 
six times allowing 10-15 seconds between trials. The S was then told 
that he would remember nothing that had happened while he was under 


hypnosis; he was also given some post-hypnotic suggestions concerning 
a class demonstration, and was awakened in the usual manner. After he 
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was awakened A. M. told him to lie on the cot and gave him a blank 
card to look at. The card was placed at about the same position where 
the watch had been held. S was told to report anything he experienced 
while A. M. performed various operations. S was reminded to look at 
the card closely. A. M. then walked about the room and hit various 
objects with the ruler. Then A. M. poked S$ in the ribs with the ruler 
in the same way as had been done previously during the hypnosis. S 
what the dickens!” He reported that a 


immediately said, Hey, wait; 
ad been poked. When poked 


ring had formed on the card as soon as he h 
in the ribs a third time he reported that the ring appe 


that it had a black dot in the center and was silvery. S was not able to 
the image on the card. He was 


na. Later as he was 
ch box from the table 


ared again and 


report any other details concerning 
somewhat startled and puzzled at the phenome 
walking about the room, he picked up the stop-wat 
and immediately exclaimed that the ring he had seen on the paper was 
a watch; that he was quite sure of it. 
SUBJECT D. G., EXPERIMENTERS A. M. AND C. L. 1936. The S was hyp- 
notized by A. M. and the same phenomena as usual were used to make 
sure that S was in a deep stage of hypnosis. While C. L. snapped a 
cricket, A. M. pricked S on the back of the hand with an algesiometer. 
The stimuli were paired five times with an interval of 10-15 seconds 
After being awakened, S was told to report anything 
e E's did various things. As soon as C. L. snapped 
as lying on the chair 


between pairings. 
he experienced while th 
the cricket S jerked his hand back from where it w 
that something had pricked him on the hand and 
rubbed the spot which A. M. had pricked. while S was under hypnosis. 
To no other stimulus that we tried, would he respond, but every time 
and jerked back and he reported feeling a 


arm and exclaimed 


the cricket was snapped his h 
Pin prick. 

SUBJECT D. G., EXPERIMENTERS A. M. 
hypnotized the S and then told him to pay 


held a small bottle of creosote under S’s nose and 
hat position. In the meantime A. M. had 


ht arm with it just as C. L. held the 
ibbing on 


AND C. L. 1936. A. M. again 
attention to C. L. The latter 
asked him to smell it 


every time it was placed in t 
taken a ruler and rubbed S on the rig! 
bottle of creosote under S's nose and told him to smell it. Ru 
the arm followed by the smell of creosote was repeated five or six times 
and told to report anything he might 


and then the S was awakened 
arious objects with the 


experience. A. M. then proceeded to hit or rub v: 
rule j $ 
uler even rubbing the S's leg without getting any 
as soon as his arm was rubbed, he sniffed the air and 


response from S; but 
said that something 
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smelled funny and that an odor had just entered the room. When he 
was rubbed on the arm again he said the odor was stronger but that it did 
not last long. S asked A. M. if he could smell it and he said no. S scemed 
quite puzzled. Making it appear as accidental as possible, A. M. again 
rubbed S's arm and S again reported smelling some strong odor some 
thing like a tarred road“ like creosote” he finally said. The smell 
appeared only when the right arm was rubbed, no other stimulus that 
A. M. tried was successful. S was very puzzled by the appearance of the 
odor and wanted to know what it was caused by. He said it appeared 
suddenly and was unmistakable but that he could not see why it ap- 
peared. 

SUBJECT J. D., EXPERIMENTER C. L. 1938. S was shown an E-. P. card 
with a rectangle on it for about one minute while E tapped on a metal 
filing cabinet with a ruler. Shortly after being awakened S was given a 
blank white card and told to gaze at it fixedly and told to report if any- 
thing appeared on it. E jiggled his keys, and walked up and down the 
room, banged a book, cleared his throat, and tapped the file with a ruler. 
At this last stimulus S said: “There it is; I cannot tell exactly what, but it 
is some kind of a mathematical figure.” When asked what color it was he 
replied that it had a “black outline.” When shown a pack of E.S. P. 
cards, he picked the rectangle out as the figure he had scen. The figure 
appeared on the card each time C. L. tapped on the file, but disappeared 
quickly. 

: SUBJECT J. D., EXPERIMENTER C. L. 1938. E pricked S about eight 
times with an algesiometer on the fleshy part of the right hand between 
the base of the thumb and index finger while tapping the top ofa small 
can with a pencil. On awakening, S was requested to report whenever 
he saw, felt or otherwise experienced anything in connection with a 
series of stimuli. E stamped on the floor, rattled a brief case and so on 
finally tapping the can with a pencil. S at once scratched the previously 
stimulated area on his right hand with the left one and said that “it 
smarts and itches.” He stopped scratching as soon as E stopped tapping 
the can and started to rub again as soon as the tapping was resumed. 

SUBJECT v. F., EXPERIMENTERS D. B. AND C. L. 1936. D. B. showed S 
a small pen and ink drawing of a fish while S moved his arm back an 
forth at the elbow nine or ten times. After he was awakened, S was 
asked to tell C. L. whenever he saw, tasted, heard, smelled, or otherwise, 
experienced anything as he made various movements. He was then told 
to move his right leg, then his left leg and then to move his right arm 


back and forth. At that point he reported that something came into bis 
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mind but he could not tell exactly what. When given a blank piece of 
cardboard to look at, he saw “a fish on it, about two or three inches long 
Jof an inch wide at the tail. It fades away when I stop moving my 
arm.” The fish reappeared when the arm was moved back and forth. . . . 

From the protocols it is apparent that the conditioned sensations 
(images) were frequently accompanied by objective responses, such as 
a movement toward, and a scratching of, the itching hand; or a wrinkling 
up of the nose and sniffing movements as the creosote was imaginatively 
experienced. These movements were quick spontaneous responses fol- 
conditioned stimulus and substantiated 


lowing immediately upon the 
the subject’s introspective reports. Usually, the overt movements started 
before the subject reported the presence of imagery. i 

The subject was invariably surprised and puzzled by the conditioned 
sensations. They came suddenly out of nowhere and vanished equally 
suddenly. They were entirely involuntary and automatic. After the 
conditioned stimulus had been repeated a number of times, the subject 
alized that the imagery always followed that par- 


usually consciously re: 
at peculiar connection existed. 


ticular stimulus, He still wondered why th 


The conditioned sensations were freque! 
the subject thought that he was 


being pricked on the hand 


ntly so intense and vivid 


as to be mistaken for actual sensations; 
really smelling an odor or that he was really 
by some sharp object; but the images were also fleeting and dificult to 
examine. They appeared and disapp sared with the conditioned stimulus 
and if that stimulus was continued they soon grew faint. The subject 
could rarely name the image correctly at once; the stop watch was a 
silver ring with a point in the center; the creosote was a powerful penetrat- 
as just the outline of a figure; but the image 


ing odor; the rectangle w 
among a number of 


Was always referred to th 
stimuli. 


e correct stimulus from 


Hull reports the appearance of a phenomenon, similar to that de- 


Scribed in this article, as an incidental observation in an experiment by 


Scott designed to discover what difference, if any, existed between the 


Conditioning, under normal and trance conditions, of finger with- 
drawal by pairing buzzer and shock. “Several of these (totally amnesic) 
Subjects ... when stimulated by the buzzer alone, reported the feel- 
ing of having received an electric shock on the fingers. At least one of 


his subjects insisted that he had received a bona fide shock though the 


experimenter was positive, from testing the apparatus, that no shock 


could have been received.” 


The hypnotic state served the same purpose as the hunger drive, 
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the soundproofing, and the exclusion of extraneous stimuli in general, 
in Pavlov's conditioned response experiments. It limited the subject's 
attention to the pertinent stimuli, and thereby enabled the experi- 
menters to demonstrate a fundamental psychological principle whose 
functioning in everyday life is frequently obscured by the simultaneous 
presence of many stimuli and many responses 


Our experiments indicate that after an inadequate stimulus has been 
present a number of times, while an individual is experiencing certain 
sensations, it will by itself automatically, and without the intervention 
of any conscious processes, produce those sensations. An image can, 
therefore, be considered as a conditioned sensation [pp- 345-351]: 


V. THE STIMULUS-RESPONSE RELATIONSHIP 
IN DREAMS“ 
M. M. Makhdum 


Makhdum, using the reports on dreams of several subjects, has 
analyzed relationships between stimulus conditions and the per- 
ceptual nature of dreaming. Under one heading, he places those 
dreams in which the “sensory content” of the dream directly rep- 
resents the nature of the stimulus. The dream may be clos¢ to 
the waking reaction to the same stimulus condition, or it may be 
abnormally distorted in the dream. The first instance is illustrated 
by a dream in which the subject felt very thirsty and drank glass 
after glass of water without lessening his thirst. Upon awaking, he 
found himself to be actually very thirsty. In the second case, the 
subject dreamed of seeing three snakes standing on end. When 
he awoke, the three snakes were transformed into three vertical 
pieces of wood which formed the back of the chair next to the bed. 
The subject had been sleeping with eyes partially open but evi- 
dently in the dream state had responded abnormally to a visual 
stimulus object. 

Under another heading, the author lists dreams in which the 
acting stimulus only plays a small part or is only referred to in 
some manner during the dream. In this case, the connection be- 
tween the actual nature of the stimulus and the nature of the 
dream is more remote. The following dream is an illustration. 


6 Makupum, M. M. On the stimulus-response relationship in dreams, 


Traian J. Psychol., 1939, 14, 87-90. (Reproduced by permission of author an¢ 
publisher.) 
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D dreams that he and a friend of his are in the upper story of a 
house. His friend has a pamphlet with him. They are going to read it. 
D asks his friend to see that the door of the room is fastened lest some- 
one should intrude upon them. D goes on insisting on this, pointing to 
the door, till he wakes up. He finds that his servant is knocking at the 
door. To D it appeared that the knocks began after he had woke up. But 
the servant had been knocking for a fairly long time before D was 
aroused, 

In this dream the door plays 


ing at a door. 
In another dream D finds that he has got up from sleep. He looks at 


the alarm clock and discovers that it is about to ring. He feels very anx- 


ious to close down the alarm before it has begun to ring to save incon- 
eeping nearby. He thinks over it 
ars the alarm ringing. On 


a major part but there is no one knock- 


venience to his companions who are sl 


again and again till he wakes up- Then he he 
at it has been ringing during his sleep, 


examining the clock he learns tha 
since it has now almost run down. Before going to bed he had wound up 


the alarm to its full capacity Ip. 90]. 


Down through the ages, dreaming has puzzled mankind. The 
preceding discussion as well as the following one should suggest 
the possibility of dealing with dreaming within a stimulus-response 
framework the same as with other behaviors. 


VI. A CONCRETE CASE FOR WOODWORTH'S 
HYPOTHESIS ON THE CAUSE 
OF DREAMS’ 
Euri Belle Bolton 


A. THE PROBLEM. Woodworth has proposed a hypothesis on the 


cause of dreams which he has never had time to follow through with 


experimental or other controlled observational studies. In regard to it, 


he says: 

I also was led by my readings and rec 
ave often wished I h 
a difference to Freud's conceptions 


ords to a hypothesis on the 


cause of dreams that I h ad published, as it has a 


certain resemblance, along with 
which were published a few years later. Ives Delage had pointed out 


— 
ase for Woodworth’s hypothesis on the 


7 Borron, Euri BELLE. A concrete c. is O 
3-284. (Reproduced by permission of 


ite of dreams. J. Psychol., 1943» 16, 27 
he publisher.) 
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that we do not dream of matters chat fully occupy us during the day, 
but of something else. I thought I could sce that we dreamed about 
matters that had been opened up but interrupted or checked during 
the day. Any desire or interest aroused during the day, but prevented 
from reaching its goal, was likely to recur in dreams and be brought 
to some sort of conclusion that was satisfactory in the dream, while 
the activities which had probably taken much more time were con- 
spicuous by their absence from the dream. But the wishes “fulfilled” 
in the dream, according to my idea, were of any sort—sometimes mere 
curiosity—and the suppression of them which had occurred during the 
day might be the result of external interruption as well as of moral 
censorship. 


He gives the following concrete example to support the hypothesis 
stated above: 

In one case I dreamed of getting a clear view of the name on a 
street car that I had tried vainly to make out during the preceding 
day. Here we have a relatively superficial interest, though a genuine 
interest, since my curiosity had been aroused to know whither a cer- 
tain line of cars led; and it is quite probable on the face of it that this 
unsatisfied curiosity caused the reappearance of the street car in the 
dream. 

This view regards the dream as largely uncontrolled, free, associa- 
tive chinking similar to imaginative activities of waking life. It agrees 
with the Freudian concept of dreams only in recognizing the wish-filling 
function of some dreams. 

Freud advanced the following assumptions to explain dreams: (a) 
strong forces of suppressed tendencies find expression through the 
dream; (b) the relaxed influence of the censor during sleep makes the 
dream possible; (c) dreams are a compromise resulting from the con- 
flict between the repressed unconscious forces of the id and conscious 
force of the super-ego; (d) dreams represent “latent content“ or “dream 
thoughts“ which have to be interpreted through the free associations 
of the dreamer and when these fail to reve: ' the 


dream must be interpreted by fixed s 
urges of a sexual nature; (e) the dre 


al any “latent content, 
ymbols which represent wishes or 
am is a hallucinatory experience and 
its function is to insure the continuity of sleep, and () dreams are @ 
regression to primitive mechanisms. In regard to the last hypothesis 
he says, “. . . on account of the same process of regression, ideas are 
turned into visual pictures in the dream; the latent dream thoughts 


are, that is to say, dramatized and illustrated.” 
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Freud's explanation of dreams would not account for the dreams 
of writers which have been similar to their creative activity of waking 
life. A number of writers have, however, given introspective evidence 
that their dreams have been fruitful sources of inspiration for creative 
productions which have been perfected during waking life. Downey 
has summarized such evidence from a number of writers including 
Stevenson, Coleridge, Masefield, and Edward Lucas White. Wood- 
worth, on the other hand, explains the two processes as essentially the 
same, though the thinking activity of the dream is less controlled than 
the, creative thinking of waking life. He says: 

Dreams follow the definition of imagination or invention, in that 
materials recalled from different contexts are put together into com- 
binations and rearrangements never before experienced. The com- 
binations are often bizarre and incongruous. 

B. DESCRIPTION OF THE DREAM AND A BRIEF ANALYSIS OF ITS CAUSES. 
On the morning of January 28, 1942, I was awakened just before the 
usual time for getting up by a very vivid dream. I was walking down a 
street of a city, no part of which I recognized, when I suddenly saw a 
young girl who had a fair complexion and blond hair walking toward 
me on the opposite side of the street. She was arguing with a Japanese 
soldier who was dressed in the uniform of his own country, and was 
trying to persuade him to give her a small closed box which he carried. 
He suddenly challenged her to race with him in climbing to the top of a 
telephone pole which stood on the same side of the street on which I was 


walking. The girl accepted the challenge, but after they had climbed 
id something to the soldier and he handed 


for only a short time, she sa 
apidly, then threw the 


the box to her. She climbed for a moment very T 
climbed down the pole, and outran the Japa- 


return it because she thought it contained 
ernment of the United States. The Japa- 
nese soldier became very angry. Up to this point I had heard no words 
Spoken, but the meaning seemed clear from their actions. I then heard 
the soldier say in English that she had deceived him and had not played 
fair, She replied that she would have attempted to climb to the top of 
the pole if there had been a nurse near to help her in case of an accident. 

Just at that moment an American soldier in khaki uniform came 
Up. His uniform looked like that of the Marines, but it could have been 
that of the regular Army. I do not remember the details very well except 
that he wore a helmet and carried a rifle. I did not hear what he said at 
first, but he scemed to be reproving the Japanese soldier for violating 


box back across the street, 
nese to get it. She refused to 
Important papers of the gov 
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international law. Then using his rifle held in both hands as a baton he 
began singing. The first words I heard were: “We always fight in the 
open.” Then I missed a good deal and heard the conclusion of the song: 
“Rah, rah; rah, rah; rah, rah; rah, rah; 
We'll get them yet; we'll get them yet; 
We'll get them at Singapore.” 
After the last line I waked suddenly. 

The events of the preceding day and of those immediately before 
which seem to have been influential in causing the dream will be given 
briefly. The annual Institute of Human Relations was being held at the 
college. I was working under pressure in order to attend as many of the 
programs of the Institute as possible. When I went home to lunch Mrs. X, 
with whom I live, told me of the news broadcasts she had heard that 
morning. One was that it seemed as if Singapore would soon be lost, 
and another was that some Japanese soldiers had been discovered tap- 
ping wires to get military secrets from our government, but that the 
F. B. I. was not permitted to tap wires generally in order to discover 
saboteurs. She was somewhat concerned over Singapore and thought 
that our government was making a mistake in regard to wire tapping: 
I wanted very much to say that if we lost Singapore, we would win it 
back and that we could win the victory over the Axis nations without 
adopting any of the Nazi unethical methods, but because of a lack of 
time for a discussion of the problems, I stood several minutes without 
making the comment in spite of a very strong desire to do so. 

The work of the afternoon and attendance at the evening lecture 
caused the above incident and the war news to be forgotten. I had read 
a few days before a newspaper story of the passage by Congress of the 
bill which permitted the organization of the WACS for service in thé 
army, but the story stated that the officials of the Navy had refused to 
permit women to enter this division of military service because they 
feared that women could not live up to its high standards of integrity. 
I had been quite surprised at such a view about women and thought 
that because they are as intelligent as men, they could, with training: 
become as clever as men in discovering the military secrets of the enemy 
or in guarding our own. I had in one of my classes a student who was 
preparing to enter a school of nursing. I had a few days before the 
dream occurred shown her a letter from a school of nursing urging that 
more students enter this profession in order to meet the war demand ſor 
nurses. There was a war poster on the bulletin board by the door of one 
of the classrooms in which I was teaching on which there was a picture 
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of an American soldier wearing the uniform of the regular Army; he 
wore a helmet and carried a rifle. I had a number of times noticed small 
boys commenting about a similar poster, urging young men to enlist in 
the Marines, which was for some time exhibited in front of the local 
post office. 


The memories left behind by the above situations seem to have 


been organized into the pattern of a dream which was evidently the 
ment on the news 


result of the checking of the strong desire to comr 
X. This seems to be a concrete 


hich Woodworth has sug- 


broadcasts which were discussed by Mrs. 
case which supports the theory of dreams w 
gested, 

The writer has a strong attitude of interest in the impr 
vocational and civic opportunities for women. Because of this attitude, 
the newspaper story referred to above aroused a desire to see some 
opposition to the view of the Navy officials in regard to women being 
wy. The desire had been aroused each time 
the first reading of the news story, but had 
it the time of the dream. The incon- 


ovement of 


permitted to serve in the Ni 
a paper had been read after 
reached no satisfactory solution 4 
gruous encounter of the girl with the Japanese soldier was evidently 
a visualization of the thought that women could meet the difficult situa- 
tions of dealing with enemies and it was influenced by the memory of 


the broadcast about wire tapping. In his explanation of intelligence as 
the effects of stimuli persist for a 


a mechanism, Peterson says, Mak 
able the organism to suspend 


time—often for long periods—and en 
action and respond with more organic completeness to the general con- 
sistency of the situation, both inner and outer.” G. W. Allport has 
Pointed out that attitudes have a directive effect on the thinking and 
activities of the individual during waking life. To the extent that dreams 
approach the coherence characteristic of the creative thinking of wak- 
ing life, it would seem that they would also be influenced by persisting 
attitudes. 


Dorcus and Shaffer, who accept Dunla 
vary from those of a very low degree of 


h the coherence and connect- 


p's theory that dreams may 


Produce integrative results that 
directed association to those which approac 
edness of waking life, think that dreams mi 
in terms of the problems and everyday experiences of the one who 
dreams, but also in terms of his personality. These concepts of the 
behavior of the organism which explain dreams by the same principles 
of Stimulus-response adjustments characteristic of waking life are more 
fruitful for scientific analysis of dreams than the Freudian hypothesis 


ist be interpreted not only 
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that they represent “latent thought content“ of the unconscious which 
must be interpreted by means of universal symbols. The experimental 
studies of dreams in response to controlled external stimuli are not 
reviewed here. The incongruous dreams of this type are undoubtedly 
examples of incomplete or inaccurate perception due to the low level 
of integration at which associative thinking is taking place. 

There are two important problems of the thinking activity in- 
volved in the type of dreams resulting from an incompleted activity 
which have not been studied experimentally. The first is why should 
an activity that has been aroused during the day but has not been 
carried through to a satisfactory conclusion recur again in dreams. The 
second is why does visualization in terms of dramatic action occur in 
dreams and why does such action have meaning to the individual 
without a verbal interpretation of those actions. There are, however, 
experimental results from studies of other problems which secm to 
have value in explaining these processes involved in dreams. 

Lanier has recently shown that “mixed” judgments of affectivity in 
response to stimulus words are accompanied by higher galvanic skin 
responses than stimulus words that arouse unequivocal effects of 
pleasantness, unpleasantness, or indifference. A preliminary study also 
indicates that—'Those words which elicit a relatively high skin resist- 
ance change tend to be remembered better than other words.” He says 
that tie galvanic skin responses may be an index to a degree of organic 
tension as Landis and Hunt have suggested, and if this is true it indi- 
cates that the heightened level of tension accompanying the reaction 
to certain words increased their memory value. It is also possible that 
activities begun but left in an unsatisfactory state of incompletion 
arouse heightened organic tension and this gives them greater intensity 
value in directing the associative recall of dreams than those activities 
that have reached a satisfactory conclusion. Two of Lewin's students, 
Ovsiankina and Zeigarnik, have shown experimentally that if tasks are 
mr run before completion, they tend 10 perseverate or create what 
Lewin calls “tension systems” which drive toward discharge through a 
resumption of the interrupted activities. Zeigarnik found that the in” 
terrupted activities are better remembered than similar activities that 
have been carried through to completion. 

Hollingworth, who on the basis of his concept of redintegratio” 
in thinking activity gives a descriptive account of dreams, says ihe 
the tendency of incompleted activities to recur in dreams is due to theif 
greater tendency to perseveration than that resulting from activities that 
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are carried through to completion. His criticism of the Freudian con- 
cept of suppression is given in the following statement: 
Such indications also suggest that the doctrine of suppression 
which is so emphatic a part of the Freudian account is for the most part 
superfluous. It is not the suppressed but the unexpressed that is likely 


to be involved in the dream. It is not uncommon for the “wish” in- 
articulated or verbally or 


volved to be one not yet clearly formulated, 
ack which constitutes its 


otherwise reported or identified. It is this ! 
In the dreams of sleep, as in the day dreams of 
iblished patterns of thought, the insistent 
uncompleted or unfulfilled and hence 


incompleteness. . . « 
waking leisure, it is the esti 
tendencies, and specially the 
at lie in the most active condition of readi- 
ness. It is these processes that are most readily excited by stimuli from 
the outside world; by stimuli originating within the organism, and by 
other neural patterns that have elements in common with them.’ 
The experimental results of the studies of Lanier and of Ovsiankina 
and Zeigarnik suggest that the perseverative nature of unfinished ac- 
tivities referred to by Hollingworth is due to the affective conflict 
resulting from the thought processes 
The second problem of visualization or imagery 
explained by Freud as the return of the individual in sleep to a primitive 
mode of thinking. He says that the interpretation of the meaning of 
dreams without words is similar to all of the thinking of primitive 


man before he developed language. Hollingworth says that dreams 
drowsiness which is a condition of 


Perseverative processes th. 


at the time experienced. 
in dreams is 


are experienced in a state of 


dissociation” intermediate between deep sleep and the controlled 


He accounts for imagery in dreams as due 


thinking of the waking state. 
mbols. Of this phenomenon, 


to the substitution or confusion of cues or Sy 
he says, 


At one moment an object, person, or situation is represented by one 


Symbol, perhaps words spoken; the next moment words lapse and 
images take their place; in turn, imagery is abandoned and perhaps 
Some current sensory process, such as the noise of machinery, the beat 
of the engine through the timbers of a ship, become the symbol to 


which is attached the meaning. 


He, like Woodworth, thinks th 
of waking life and that poets and novelists 


at dream activities are similar to 


the i inati iviti 
ne imaginative activities 
ase a A 

Ta 8 We prefer to speak here in 

uo a substitute stimulus. How 
ithin? Within what? 


terms of reactions to absent stimulus objects 
could a stimulus arise spontaneously from 
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who do descriptive writing when in 4 state of slight drowsiness or fatigue 
are likely to use more symbolization in the forms of metaphors and 
similes than when they write in a very alert state of thinking [pp. 2737 
280]. 


VII. IMPLICIT BEHAVIOR AND PROBLEM SOLVING® 
Karl Duncker 


Even though the following experiment might well be used to ex- 
emplify the influence of past behavior on perception, such as the 
factors usually discussed under “set,” it best illustrates the judging 
of objects in relation to others and the testing of hypotheses found 
in problem-solving behavior. 

Certainly, the uses to which objects will be put depends upon 
how these or similar objects have been employed in the past. Thus, 
the possibility of a particular object acquiring a variety of stimulus 
functions may be seriously hampered if that object has acquired 
a relatively fixed value for an individual. Duncker's experiments 
show this hampering or restricting effect. For instance, he finds 
that first using a pair of pliers for a conventional purpose of twist- 
ing nails seriously interferes with the possibility of using them in 
some novel situations. 

This experiment also illustrates the role of implicit behavior 
in problem solving. Hypotheses may be tested as presolutions, and 
answers found without overt manipulation of objects. In this sort 
of “manipulation,” the subject is responding implicitly to the 
objects before him as if they were interrelated in different Ways: 
Notice that although some problem solving may be implicit, not 
all is of this sort. For example, trial-and-error problem solving is 
not. 

How an object is “thought about” or implicitly reacted to is 
determined by many variables in the total situation. Among others, 
is the fixedness of the object. If an object is needed and sought lor, 
it is not likely to be reacted to if it is fixed. For example, a chimp 
in need of a stick as a tool is not so likely to perceive a tree branch 
in this relationship as it would a detached branch leaning against 
a tree or lying on the ground. Of course, a human or chimp who 


9 DUNCKER, Kari. On problem solving (tr. LEES, LYNNE 800. Psychol. Monog"? 
58, No. 270. (Reproduced by permission of the 
ciation.) 


A ica 
American Psychologie 
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had reacted in past situations by tearing off a branch from a tree 
would be capable of such performance in subsequent situations. 


On the tree it is a “branch,” a part of the visual figural unit “tree,” 
and this part character—more generally, this “fixedness"—is clearly 
responsible for the fact that to a search for something like a stick, the 
branch on the tree is less “within reach” than the branch on the 


ground [p. 85]. 


An object may also fail to function in a needed way if it has 
recently functioned in some other way. For instance, a stick that 
has just been used as a ruler is less likely to come into use as a tool 
for other very different purposes, €.g-, a stick to hold a window 
Up or to use as a back-scratcher. Duncker refers to this condition 
as “functional fixedness.” It might be restated this way: An ob- 
ject is needed for a certain purpose, a certain function. What 
effect will its previous usage in a totally different situation have 
Upon its role in a subsequent behavioral situation? Duncker would 
Not distinguish between objects or tools actually manipulated and 
objects “thought about” or those reacted to implicitly or at a dis- 
tance, 

EXPERIMENTAL PROCEDURE. Objects in daily use (boxes, pliers, 
and so on) were selected for the experiment. The subjects used 
these in their accustomed way first and were later required to select 
them from a confused array of objects on a table but for a very 
different usage. ; 

Each problem was given in two settings; (1) without preuti- 
lization of the crucial object and (2) once alter its utilization in a 
certain fashion. Two groups of subjects were used. One half of 
them were presented with the problems in the order (1) without 
Preutilization, (2) after preutilization, (3) without preutilization, 
(4) after preutilization, and (5) without preutilization. The other 
half of the subjects were presented with the problems in the op- 
Posite settings. In this way, the order of settings as well as the order 
Of the problems was made independent of individual differences 


among the subjects. 


THE PROBLEMS 


The following is a short description of the five problems and of the 


ex n) š 
Perimental technique. 


THE “'GIMLET PROBLEM.” ‘Three cords are to be hung side by side 
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from a wooden ledge (“for experiments on space perception”). On the 
table lie, among many other objects, two short screw-hooks and = 
crucial object; a gimlet. Solution: for hanging the third cord, the ani 
is used. In the setting a.p., the holes for the screws had yet to be bermi 
in w.p., the holes were already there. Thus, F, (Function i): “gimlet”; 
F, (Function 2): “thing from which to hang a cord.” 
ur “BOX PROBLEM.” On the door, at the height of the aa 
three small candles are to be put side by side (“for visual experiments 4 
On the table lie, among many other objects, a few tacks and the uce 
objects: three little pasteboard boxes (about the size of an — 
matchbox, differing somewhat in form and color and put in were 
places). Solution: with a tack apiece, the three boxes are fastened r z 
door, each to serve as platform for a candle. In the setting a.p., the n 
boxes were filled with experimental material: in one there were severa 
thin little candles, tacks in another, and matches in the third. 3 
the three boxes were empty. Thus, F.: „container“; F, “platform” (0 
which to set things). . 15 
THE “PLIERS PROBLEM.” A board (perhaps 8 inches broad) is px 0 
made ſirm on two supports (as “flower stand or the like“). On the an 
lie, among other things, two iron joints (for fastening bars and the liki 
on stands), a wooden bar perhaps 8 inches long (as the one “support : 
and the crucial object, the pliers. Solution: this pair of pliers is utilized m 
the second support of the board. In the setting a.p., the bar was aon 
to the board and had to be freed with the help of the pliers; in w. p. 
was only tied to the board. Thus, F,: “pliers”; 


F.: “support.” 
THE “WEIGHT PROBLEM.” 


$ and 
A pendulum, consisting of a cord 


8 k Aga ; ion”). To 
a weight, is to be hung from a nail (“for experiments on moti 


i z : i nong 
this end, the nail must be driven into che wall. On che table lies, an 

other things, the crucial object: 
(as hammer“), the nail is driven into the wa 


all. In the setting a. Pp. 
weight is given expressly as pendulum weight (with the string alr 
tied to it); 


> Ni i F. 
In W.P. a joint serves as pendulum weight. Thus, Fr 
“pendulum weight”; F,: “hammer.” 


THE “PAPERCLIP PROBLEM.” 


1 r a s weight 
a weight. Solution: with this e 


ady 


R E sith four 
A piece of white cardboard with 


black squares fastened to it is to be hun 


low ceiling (“for visual experiments” 
other things. Solution: 


g on an eyelet screwed into g 
)- On the table lie paperclips, pane 
a paperclip is unbent, one end is fastened to a 
eyelet and the other put through the cardboard. In the setting a. p. wn 
four black squares must previously be attached to the cardboard wi 
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paperclips; in w.p., on the other hand, they must be glued to it. Thus, 
F.: “something for affixing"; F.: (unbent) “hook.” 

The differences among the five problems are to be discussed later. 

The general instruction for all the problems ran as follows: “You 
will receive several little technical tasks. For solution, certain objects 
are needed which you will find among the objects here on the table. 
Everything which lies on the table is completely at your disposal. You 
may use what you like in any fashion you wish. Please think aloud during 
the experiment, so that I may hear as many of your ideas as possible, 
Including those which you take less seriously.” 

With each problem there lay on the table—aside from the objects 
already mentioned—all kinds of material, partly less suitable and partly 
completely unsuitable for the solution, such as paperclips, pieces of 
Paper, string, pencils, tinfoil, old parts of apparatus, ash-trays, joints, 
Pieces of wood, etc. Each problem had its own inventory. (No object was 
put at the subject's disposal which might be better suited to the solution 
than the object then crucial.) The objects lay in apparent confusion, 
but in definite places. The crucial object never occupied a prominent 
place, 

The experiments were evaluated in two wa 


Unsolved problems were counted. Of course, a pro 
when it was solved by use of the crucial object, 


of the possible solu- 


ys: (1) the solved and 
blem was counted 


as “correctly” solved only 
which, as stated, was always the best and simplest 
tions. A problem was broken off as unsolved if for two to three minutes 
the § produced no more proposals, and if at the same time his attitude 
had become so negative that no more sensible ideas seemed forthcoming. 
(2) The proposals preceding the solution and different from it, the 
Pre-solutions,” were counted (but only with those experiments in which 
the correct solution was finally found, as otherwise measurements 1 and 
2 would not have been independent of each other). As “pre-solutions” 
Counted not only those actually carried out, but also proposals merely 
formulated, also such as the S rejected as unsuitable [sic]. If, however, an 
i. e., just touched or picked up quite briefly and 
the fact did not count as a pre-solution. 
bed, the first is nat- 


object was only “grazed,” 
Silently laid aside again, 


OF the two methods of evaluation just descri 
nd by far the more important, while the 


and dependent on chance influences. We 
which are essentially 


“rally the more adequate a 
Second is rather superficial 
shall find, however, that both methods yield results 
un agreement. 
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PRINCIPAL EXPFRIMENIS AND PRINCIPAL RESULTS 


The principal result of the experiments is immediately evident from 
Table [15]. 


Table 15 
Number Average 

Number of Prob- Number of 

Problems Number of Prob- lems solved Presolutions 

of Subjects | lems Solved | (Per Cent) per Problem 
Gimlet .... 10 10 100 0.3 
BOE sreigures 7 7 100 1.3 
w. p. J Pliers 15 15 100 1.9 
Weight .... 12 12 100 0.8 
Paper clip 7 6 85.7 0.8 
Arithmetic mean. ae Pr =| 97-1 1.0 
Gimlet j 14 10 71.4 1.6 
Box e 7 3 42.9 2.3 
a. p. 4 Pliers ...... 9 4 44-4 2.3 
Weight 12 9 75.0 0.8 
Paper clip 7 4 57-1 1.5 
Arithmetic mean. 58.2 i | 1.7 


We see that the results of the a. p. (after preutilization) experiments 
clearly deviate from those of the w.p. (without preutilization) experi- 
ments in the expected direction. This holds in both measurements 
which are independent of each other, and not only for the average of all 
five problems, but also within each single problem. Only in the weight 
problem are the two ayerages of pre-solutions equal. 

Therefore, we can say: Under our experimental conditions, the 
object which is not fixed is almost twice as easily found as the object 
which is fixed. 

The quantitative results were supported and clarified through quali- 
tative findings. When, at the close of an a.p. (after preutilizatio 
experiment, the S was asked: “Why have you not used this object” (the 
crucial one), or, “Why have you used it only so later“, the answer was 
frequently: “But that is a tool,” or “Such a use would not be suites, 
to the material,” or “I thought it was there simply for . ++ E) 
[Pp. 85-88]. 


From the above results, we may conclude that the way ap 
object is “thought about,” evaluated, judged, or manipulated with 


Implicit or “Thinking” Behaviors 301 


relation to other objects is a function of how that object has pre- 
viously been utilized or related to objects. Such previous usage has 
novel usage demanded of the person. 
It is as if the person were stimulus bound—not capable of freeing 


himself from his accustomed response to that object. It is our 
e individual in any field is the one who 


ng effects as were here demon- 
s into new relationships and 


a hampering effect on some 


Opinion that the creativ 
can free himself from such hamperir 
strated. He is the one who puts object 
ascribes to them new functions. 


L2 


FEELINGS 


I. THE RESPONSE SIDE OF AFFECTIVE OR 
FEELING INTERACTIONS 
N. H. Pronko 


Feeling “blue,” depressed, resentful, anxious, angry, afraid, being 
in love, jealous, and so on, are only a few of the rich variety of 
affective reactions in which humans are involved. Not only aré 
they important as reactions proper to objects that “move” us, but 
they occur concurrently as phases of such interactions as fighting: 
working, playing, eating, dancing, skating, waiting, and the like. 
In fact, we doubt if they are ever totally absent in the behavioral 
repertoire of organisms. 

Some of these affective acts are quite apparent. This would be 
true of a “grief-stricken” individual. The person trembling 1157 
fear or perspiring freely, breathing rapidly or weeping is quite ob: 
viously “doing something.” The difference between these activities 
and those called “effective” in contrast to them is that the latter 
involve the organism “doing something” with respect to some ob- 
Ject or person such as picking something up or writing on paper 
with a pencil or striking keys as on a piano or typewriter. In a 
fective interactions, the action is concentrated within the orga 
ism, although the preposition “within” is not to be misunderstoo 
as implying an alleged “mind.” While the examples listed above 
include gross or crude affective action, there are many subtle 
affective responses that are not so readily open to inspection. Ank 
ieties and tensions furnish ready illustrations. 

Inquiry into further details about affective interactions shows 
one prominent feature, namely the widespread involvement ° 
the organism. Sweat glands, tear glands, adrenal glands, stomac} 
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intestines, heart and lungs, and many other organs in a diversity 
of patterns participate in these interactions. The everyday phrase, 
“He (the organism) was greatly moved,” is richly descriptive of 
the essential features of the activity centered on the organism's 
side of the picture. Effective interactions, in contrast, would be 
those which might be described as “organism moves something,” 
i.e., performs some movement with respect to something 

Since the action in affective behavior is rather difficult to ob- 
serve, its understanding has not progressed so far as has under- 
Standing of overt reactions such as key pressing. As a matter of fact,’ 
mysticism has held tenaciously to this department of psychology, 
With the result that these reactions have been thought of as states,“ 
“mental states,” “states of mind,” and so forth. The primary reason 
for this state of affairs has been a traditional “body-mind” type of 
theory, Then, too, it has been easier for the man in the street to 
think of “action” when someone “pushes” or “pulls” something, 
and subtler forms of activity have usually gone by some other name. 

It is our contention that affective behavior may be treated as 
concretely as any of the most overt acts. Let us assume that a hu- 
Man animal is born as transparent as a jellyfish. Imagine at what 
a disadvantage such an organism would be! By using a number of 
Provocative stimuli, one could observe many dramatic shifts in 
its activity. Now the spleen muscles clamp down and push out a 
tremendous amount of reserve blood into the circulatory system. 
Such changes in the distribution of the blood supply effect blush- 
ung and paling. Increased or decreased lung action is immediately 
Observable as our transparent animal becomes excited or calm and 
Telaxed again. Provoke him again, and you can comment literally, 
“Your blood pressure is rising, old man!” At still another time the 
heart rate (pulse) is sharply and suddenly increased. Tear secre- 
tion and sweat-gland action occur. Stomach and intestinal con- 
i ited. 
uld not have a single affective 
Secret from us. Everything would be aboveboard and immediately 
Observable, But humans are not transparent, and therein lies the 
crux of the matter. Just because they are not is no reason why we 
Should become mystical and introduce “minds” into the picture 


actions are speeded up or inhib 
Our hypothetical animal co 


ehavioral events not readily classifiable into either 


1 z 
While there may be b 5 
two opposed classes here employed serve to bring 


of 
Bite de above categories, the 
Ctive action into sharp focus. 
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to confuse us further. These visceral acts need not be considered 
as bodily changes either “accompanying” or “causing” feelings- 
The gland, skin, and visceral activities are the psychological re- 
sponses of the organism! That's all there is; there is no more. It 
is in this fashion, among others, that the organism responds to 
stimulus objects. 

These activities have been built up during his reactional 
biography just as his walking, talking, skills, and so on, have been 
acquired. It so happens that walking, talking, and skill reactions 
are performed with more or less discrete or in tegrated but mova ble 
portions of an animal's hands, arms, legs, and head. In affective 
reactions, nonmovable organs predominate. While it is possible 
for the arms to be stretched and moved so as to embrace the be- 
loved, the heart (and other visceral organs) cannot do so because 
they are stationary. Because of the fixed position of the viscera 
organs, only very limited action is possible. Consequently, when 
the sentry sees an enemy, he shoots the gun with his hands and 
arms. His heart, lungs, and other visceral organs cannot manipulate 
the gun. It is true that the organism reacts to the sight of the 
enemy soldier with the viscera, but only insofar as they are an- 
chored within the visceral region. These reactions are in terms of 
accelerated or inhibited normal action of the specific structures 
involved and constitute affective behavior when they occur ip 
psychological events. The manipulation of the gun constitutes the 
effective class of response. 

One more point should be made regarding the diffuseness of 
the organismic action during affective behavior. The question 
might be put thus: How is it that the organism responds in the 
widespread, diffuse fashion observed in feeling events? Some light 
on the answer to this question comes from the diagram of the 
autonomic nervous system and its connection with the organs and 
systems that we have been discussing. The reader will note how 
heart, liver, stomach, adrenal glands, and so on, are interconnect 
by this network of nerves. When the uninitiated public speaker 
reacts to his audience in the affective way commonly called “stage 
fright,” his sweat glands, heart, and salivary glands are activ’ 

_in certain ways. The first two systems show more rapid action, 
while che salivary glands show an inhibition of salivary secretio™ 
For this reason, the speaker may pour himself a glass of water from 
the pitcher traditionally placed before him. > 
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nnection of the visceral organs. Since the 
a the autonomic nervous system 
in unison in the widespread 
1 heart, lung, adrenal, 
a variety of patterns. 


nterco! 


41 Significance of the i i 
ly connected vi 


tl e ol organs is intimate e Ll 
tere is little wonder that they can all “fire off 
action apparent in affective behavior. Thus, increasce 
tear, and skin gland action can occur simultaneously in 


rns the reason for the involvement 
portions. Undoubtedly, it is be- 


h other that these organs partici- 
a sense, it is correct 


The important point conce 
of these widespread organismic 
Cause they are connected with eac 
Pate in a particular coordinated activity- In 
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to say that the heart is connected with the tear glands, with the 
surface arteries, with the spleen, and so on. The total action, in- 
volving as it does widely separated organs, is made possible as a 
result of the intricate connections between those parts. Ihe specific 
coordination of visceral action occurring in the case of any par 
ticular individual can only be understood in terms of what con- 
figuration of action occurred in his early conditioning. Only in 
this way can we know why one person blushes while another shows 
cessation of stomach action, and so on. Finally, even though organ- 
isms are not transparent, affective interactions can be studied by 
such instrumental techniques as lie detection and fluoroscopic 
observations. Perhaps twentieth-century psychology will put an 
end to the “mental-states” treatment heretofore accorded affective 
interactions and will handle them as naturalistically and con- 
cretely as it has handled conditioned reflexes.? 

One final point: Many workers have used the terms “feelings” 
and “emotions” synonymously. We have preferred to follow sound 
semantic principles and have used these two terms for rather dif- 
ferent behaviors. The term “feelings” will be used to designate 
the behavior described above, while the term “emotion” will be 
used as a label for disrupted or disorganized behaviors as treated 
in the next chapter. Since some textbooks talk about “feeling 
responses” when the use of the word “emotions” would be more 
apt, this word of caution is necessary. However, the student need 


not be confused, because the usage here is clearly designated and 
consistent. 


II. ADOPTING PATTERNS OF ANXIETY 


Striking resemblances in the temperamental characteristics of 
members of the same family are most often attributed to heredity- 
Here Cameron s shows the subtle process by which the child builds 


2 With instrumental techniques, we do no more than the physiologist does 
when he applies such methods to the study of nervous action, heart activity» or 
bone conditions with the aid of galvanometer, oscilloscopes, or X-ray photos 
raphy. All are alike inapparent. 

3 CAMERON, NORMAN. The psychology of behavior disorders. Boston; 


Houghton Mifflin, 1947. Pp. 622. (Reproduced by permission of the author ang 
the publisher.) 
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up anxieties through unwitting “modeling” by parents. It is only 
by ignoring the operation of such conditions that one can appeal 
to “heredity.” 


Anxious adults make anxious parents and help to create an atmos- 
phere of uneasiness in the home. The child, long before he is able to 
identify or understand what is upsetting him, tends to react to the pre- 
actions. Thus, adults who are 
continually starting, exclaiming, ducking, cringing or crying, when 
n, them, are likely to have children who do the 
als also develop anxieties in the presence 
apprehensive master is likely to 


vailing insecurity with his own anxiety re 


danger scems to threate 
same. Indeed domestic anim: 
of anxious adults, so that an habitually 
have an apprehensive horse or dog. Likewise the anxious attitudes, ges- 
tures and inflections of an adult in relation to darkness, fire, animals, 
als, sin and a hundred other topics, 


ling behavior in the child who is ex- 
posed to these reactions. This was brought out dramatically in the 
1940 London air raids when it was found that adult anxiety reactions 
Were more effective anxiety excitants in children than the terrific barrage 


ol noise, fire and destruction [pp- 266-267]. 


lightning, sex, high places, hospit 
favor the acquisition of correspond 


III. STOMACH ACTION IN STRONG FEELINGS 


it has been shown that duodenal ulcers can be pro- 
and domestic animals by several means. One 
ate the production of acid secretion into 
amine. Another way is to stimu- 
gs. Both of these methods 


In recent years, 
duced in laboratory 
1s continually to stimul 
the stomach by administering hist 
late continually the vagus nerve in do 


utilize physiological techniques. 
Although these artificial methods can produce ulcers, they 


are not factors ordinarily operating in humans in the production 
of ulcers. Previous experimental work on humans has shown that 
Sometimes gastric function seems to increase as a result of certain 
feeling-arousing stimuli, and sometimes it seems to decrease. Studies 
of patients having stomach ulcers indicate that many of them have 
been subject to protracted emotional upsets involving conflict, 
anxiety, guilt, hostility, and resentment. These situations must be 
Studied in a historical way involving organisms and stimulus ob- 
jects and the manner in which they affect each other. 
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Wolf and Wolff * had the opportunity to study a 56-year-old 
man who, in early childhood, had suffered an accident which had 
occluded his esophagus. Since that time he had been forced to feed 
himself through a gastric fistula (artificial opening in the stomach). 
The opening had formed a collar of tissue around it essentially 
similar to that of the stomach cavity itself. Thus, it was pos: ible 
to take samples of acidity directly from the stomach and to ob- 
serve changes in the coloring of the gastric mucosa. The latter is 
an indication of change in blood flow. Also the observers occa- 
sionally took records of stomach contraetions by means of the 
balloon-inflation technique. 

The subject was in excellent health with no chronic stomach 
complaints. He was employed in the medical laboratory where the 
experiment was conducted and was described as shy, sensitive, 
proud, stubborn, and slightly suspicious. He was physically small, 
had little schooling, was married, and had one child. He was con- 
sidered to be fun-loving but conscientious. 

The subject’s stomach was examined over a period of time, 
and the experimenter attempted each time to estimate his feeling 
and other reaction patterns in such terms as contentment, joy, 
gratitude, dejection, fear, guilt, anxiety, and the like. It was recog- 
nized that these were not clear-cut “states,” but it seemed possible 
to recognize the dominant mood or feeling at any time. No attempt 
was made artificially to create emotion or feeling responses in the 
subject, but several incidents occurred in the laboratory and the 
man’s home life which made it possible to observe stomach acidity, 


activity, and vascularity during several kinds of feeling interac- 
tions. 


GASTRIC CONDITIONS DURING RELAXATION AND WELL-BEING. 
Stomach contractions were usually low in amplitude and rhythmic, 
with a frequency of about three per minute. Color value of mucosa 
was at point 50 on a stomach color scale calibrated by Munsell’s 
method. Hydrochloric acid output per hour was around 3 10 5 
cubic centimeters of 0.166 normal hydrochloric acid. A close cor- 
relation was noted between hyperemia and acid production. 
GASTRIG CONDITION DURING FEAR AND SADNESS. 


; : The subject 
experienced fear one morning when an angry 


doctor came in look- 


4 Wotr, S. & Wotrr, H. G. Evidence on the genesi ý 
esis of peptic er i an. 
J. Amer. med. Ass., 1942, 120, 670-675. 8 peptic ulcer in man 
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ing for a record which had been misplaced (or possibly lost) by 
the subject, who was lying motionless and pale on the laboratory 
table during the episode. During this time the gastric mucosa also 
became pallid, and acid production fell. When the paper was 
found, the stomach promptly returned to normal. A similar ex- 
pression of stomach function was also noted during sadness. 

GASTRIC CONDITION DURING ANXIETY, HOSTILITY, AND RESENT- 
MENT. Later, another incident occurred in the laboratory which 
enabled the experimenter to note changes during anxiety, hostil- 
ity, and resentment. The subject had been working on an extra 
job after hours for one of the staff members. This doctor had com- 
plained that the man was slow and inefficient, and on this morn- 
ing came to tell the subject that he would not need him any more. 
The patient responded quietly, but his stomach was quickly red 
and engorged with blood, and the stomach folds became thick and 
turgid. Acid production jumped up sharply, and vigorous stomach 
contractions started. 


The experimenter reported such changes frequently during 
hostility and resentment. It was found that it was easy to create 
small hemorrhage points in the stomach wall during such condi- 
tions. 

A slight stroking with dry gauze could result in small erosions 
and bleeding points. Sometimes stomach contractions themselves 
produced such bleeding points. Ordinarily, these points are 
quickly covered with mucus and heal within 1 day. But the ex- 
perimenters were able to demonstrate that, if the protective func- 
tions of the mucus do not operate efficiently, then a small erosion 
in the stomach lining would enlarge into a lesion having the usual 
appearance of a stomach ulcer. This seemed to result from the con- 
tinual action of gastric juice on the unprotected erosion point. 
When this was covered over with petrolatum, it soon disappeared 
completely. 

‘The accompanying figures show the variation in color of the 
mucosa and of acid secretion for different feeling reactions of the 
subject. Especially noteworthy here is the correspondence between 
stomach conditions and types of feeling reactions, and in D, the 


prolonged hyperfunction of the stomach while the subject was 
enduring sustained anxiety. 


The authors conclude: 
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FIG. 42 Showing gastric motility acid secretion and color of stomach mucosa 
as participating factors in affective reactions. B and C show that they are not 
the same in sadness and in hostile responses. (Wolf, S. & Wolff, H. G. Evi- 
dence on the genesis of peptic ulcer in man.) 


The reason why our patient has not acquired peptic ulcer may be 
that the hyperemia and hypersecretion which we have observed in the 
presence of conflict have been relatively transitory. He is not the sort of 
person who harbors grudges or maintains emotional stress for prolonged 
periods. Usually he expressed his feelings either in words or in action, 
and his more serious conflicts were relativ 


occurrence of gastric hyperfunction 


ely short lived. Since the 
in certain emotional settings has 
been demonstrated, however, and since the destructiv 


e power of excess 
gastric secretion has been established 


» one may infer that these emo- 
tionally charged situations are involved directly in the genesis of peptic 
ulcer in man [p. 675]. 
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IV. ASTHMA AS A REACTION TO 
A LIFE SITUATIO 
N. H. Pronko 


There is no doubt that living organisms, each with an individual 
biochemical make-up, show a differential sensitivity of their tissues 
to a variety of substances. Dust, ragweed, kapok, cottonseed, 
feathers, and timothy are six substances that commonly cause such 
allergic reactions. On the other hand, Sunday-supplement sections 
have publicized what they have called a “psychosomatic” basis for 
asthma. These somewhat spooky accounts are in terms of a “mind” 
affecting a “body.” It is our purpose to throw light on the possi- 
bility of an asthmatic reaction performed to life situations involv- 
ing frustration, insecurity, hatred, and other “emotional” circum- 
stances but without reference to a “mind-body” framework. 

Our discussion to this point implies that there are two kinds 
of phenomena, physiological and psychological, that may be 
labeled as “asthmatic” reactions. The first may be handled as a 
response of the respiratory tract of an organism, which may be 
understood completely in terms of the peculiar biochemical 
make-up of the tissues of that system and of the chemical make-up 
of the irritating substance. Modify or control one or the other of 
these two variables, and you modify or control the reaction. 

This discussion is based on the following article: 5 


However, not all cases of asthma fit such a description, for there 
are individuals with asthma in whom no specific sensitivity to such 
extrinsic factors as inhalants can be demonstrated. Others, in whom 
skin sensitivity exists, do not always have symptoms when the test 
substances are inhaled. On the other hand, symptoms may be present 
under circumstances in which there is no exposure to them. Considerable 
evidence has accumulated indicating that psychobiologic factors are 
of great importance in the production and propagation of symptoms 
of asthma [p. 380]. 


Obviously, these cases are not to be understood in the same 
way as those discussed above. 


5 Treutinc, THEODORE F. & Riptey, Hrrnert S. Life situations, emotions 
and bronchial asthma. J. nerv. ment. Dis., 1948, 108, 380-398. (Reproduced by 
permission of the authors and the publisher.) 
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Although as long ago as 1926 some investigators suspected a 
possible psychological basis for asthma, it was not until Coni 
paratively recently that McDermott and Cobb showed the pres: 
ence of “emotional factors” in 37 out of a series of 50 unselected 
cases. 

In the study reported here, Treuting and Ripley made a 
medical and psychological study of 51 patients, 28 of whom showed 
positive reactions to one or more of the six common allergy- 
inducing substances mentioned earlier. Subjects showed the char- 
acteristic wheezes, rattles, and “snoring” noises found in asth— 
matics. Of the 51 patients, only 2 showed asthmatic reactions when 
they were exposed to the substance to which their skin had re- 
acted positively. In 30 cases, there was no such connection ap- 
parent, while in 19 cases, no information was available on this 
point. Study of a possible relationship between asthma and the 
season of the year showed seasonal variation in 5 cases, probable 
relation in 7, and unknown in 2 w 


hile the other 37 patients had 
asthma without rel 


ation to the season of the year. 


With emotional reactions the Opposite w 


as true. In 36 cases symp- 
toms occurred in 


certain situations and following certain emotional 
reactions on the part of the patient. The situations usually involved 
other members of the family or some aspect of the patient's work. In 12 
cases there was no apparent correlation between the symptoms and 
emotional factors; and in one case, there was no available information, 


since the patient flatly refused to discuss her problem [p. 381]. 


ASTHMA AND IMMATURE PERSONALITY 


Thirteen patients were studied thorou 
view following injection of sodium amyt 
relax the individual for more careful personality’ study or in an 
attempt to abolish or relieve an attack of asthma. In general, these 
people showed an immature personality; they were moody (de- 
pressed), egocentric, anxious for prestige and praise, tense, in- 
secure, unable to share with others, overdependent on others, un- 
able to assume responsibility, quarrelsome, troubled w 
feelings, sexually maladjusted, and so on. 

One patient developed asthma in the Army at a time when 
he was just about to be sent overseas. Another patient h 
attack at the time of his marriage after the war; 
had asthma during the war. However, 


ghly during an inter- 
al which was given to 


ith guilt 


ad an 
he had not 
when he was about to 
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be sent to a school for training in Military Government which 
would have meant overseas duty, he had such a severe outbreak of 
asthina that hospitalization and cancellation of orders were nec- 
essary. Still another patient showed an outburst of asthma when 


he was having trouble with his studi s his problems were solved, 
his asthma improved, as did his marital situation. The histories 
of several patients showed relationships to outbursts of feelings of 
jealousy, as in the case of the birth of another child in the family 
of one patient. In another, such attacks occurred during the birth- 
day celebrations for an older brother in the family and during the 
family’s preoccupation with the latter’s admission to college. One 
patient dated the beginning of her asthma to the occurrence of a 
fire which burned her house down. A male patient of 23 years suf- 
fered a ‘first attack when his father died and it became necessary 
for him to give up his plans to prepare for the law. This patient 
wheezed when his father’s death was discussed. Quarrels were also 
factors in precipitating asthmatic attacks. 


An ANALYsIs OF Two CASES 


The following two cases, given in greater detail and with an 
accompanying graphic representation, show a definite relation- 
ship between the patients’ asthma and certain specific life situa- 
tions of a different order than “tissue irritants.” 


A 24-year-old housewife complained of attacks of wheezing with 
dyspnea, which began when she was a child of two, but had only become 


troublesome in the previous two and a half years. She was the youngest 
of 5 children, of parents of Italian descent and Roman Catholic religion. 
She had always been extremely close to her mother, who was over- 
solicitous. 

As a girl, she had always “loved night clubs and excitement.” She 
began to go out often with young men when she was 17, and fell in 
love regularly. As soon as the courtship grew serious, however, she would 
find herself unable to decide to marry her suitor. 

Two and a half years before she sought treatment, she became preg- 
nant, while still unmarried, and had an abortion performed at two 
months. The incapacitating attacks of asthma began at that time. She 
benefited by the opportunity tò talk these things over with a sympathetic 
listener, and her symptoms improved. 

Two years later she was admitted to the hospital with asthma, a 
few weeks after her marri 


e. She had entered into matrimony after 
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SEVERITY OF ASTHMA 
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FIG. 43 Occurrence of asthma during a period of conflict and indecision, 


associated with mounting tension and anxiety. With resolution of the problem 
and attendant feelings of contentment, symptoms subsided. (Treuting, Theo- 
dore F., & Ripley, Herbert S., Life situations, emotions and bronchial asthma.) 
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FIG. 44 Asthma associated with attempt to leave home and establish inde- 


pendence. Symptoms improved upon return to home and mother, (Treuting, 
‘Theodore F., & Ripley, Herbert S., Life situations, emotions and bronchial 
asthma.) 


the usual amount of indecision, spent the week-end w 


ith her husband, 
and developed severe asthma 


She returned to her mother and he. to 
his. When seen, she was depressed and anxious, 


cially hard to leave her mother, on whom she 
and had difficulty getting accustomed to marri: 


She had found it espe- 
had been very dependent, 
age and making plans for 
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her own establishment. While in the hospital, she decided to return to 
her husband, and did so, feeling happy and content and without symp- 
toms [Figure 43. pp. 383-384]. 


This woman illustrates the overdependence which was seen 
almost invariably, and the inability to establish independence 
and adult self-sufficiency. She further illustrates the characteristic 
indecisiveness and the difficulty of making a satisfactory sexual 
adjustment. 


A 21-year-old hospital employee had had asthma since the age of 
two years. He was the only child of American-born parents of German- 
Czechoslovakian extraction. His father, now dead, was an alcoholic, 
violent when drunk, who paid little attention to his son at other times. 
His mother was a suspicious, complaining woman, who reminded her 
son constantly of his obligation to look after her, and also blamed him 
and his illness for the death of her husband. 

The patient had one six-month period, three years earlier, during 
which he was entirely free from symptoms. He had been ill in bed with 
asthma, and had risen to investigate the sounds of commotion in the 
kitchen. There he discovered that his father had died very suddenly. 
He was shocked by this event, and his wheezing disappeared entirely. 
Because his asthma had left him, he enlisted in the Navy, but after being 
away from home for a few months, he began to worry about his mother, 
and about being away from her. His symptoms returned, and he was 
discharged. 

About two years later, he made another abortive attempt to estab- 
lish his independence. After much indecision, he decided to become 
engaged to the young woman with whom he had been going out, and 
also decided to travel to Colorado, perhaps to live. After a week, the 
girl broke the engagement, but he was still resolved to take the trip, at 
any event. He had a violent quarrel with his mother, on the eve of his 
departure, in which she charged him with deserting her, among other 
things. At this time his symptoms of asthma were of 4-plus intensity, and 
he left for Colorado in this setting. Once on the train, his asthma disap- 
peared, but shortly after his arrival, he began to worry about his mother, 
developed more symptoms, and decided to return home. His asthma 
subsided as soon as he arrived there [Fig. 44]. 

More recently, after much conflict, he decided to continue his edu- 
cation at an out-of-town college. This time he seems to have established 
more independence, and has been away for one year with little difficulty. 
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Again, the great dependency of these individuals is illustrated. 
Making a decision seemed to help. The patient's immaturity and tend- 
ency to make decisions and plans which were not well thought out are 
also evident. Symptoms developed at an early age, and undoubtedly 


served to bring him some attention whieh he would not otherwise have 
received from his rejecting parents [pp. 383-384]. 


ASTHMA AN D ALLERGY 


Five patients who displayed a 2- to 4-plus sensitivity to various pollen 
extracts were exposed to the appropriate pollen, in a concentration of 
50 to 100 grains per square centimeter, by inhalation during interviews. 
This was a quantity sufficient to produce symptoms. The pollen was 
circulated in the room by a fan and without the knowledge of the pa- 
tient. Although in each case there had been a history, in the beginning, 
either of purely seasonal asthma, or of exacerbation of attacks during 
the pollen season, in no instance did asthma develop under these condi- 
tions. There were numerous instances, however, in which, during a 
routine interview, sometimes for so ordinary a purpose as taking a his- 
tory, patients who entered the room breathing quictly began to wheeze 


when their life problems were first touched upon. 


This same procedure has been carried out with nose reactors— 
patients with vasomotor rhinitis. In one c 
skin sensitivity to ragw 


» who displayed a g-plus 
eed pollen extract, exposure to the pollen resulted 
promptly in both objective 


congestion and secretion, 
depressed and worried 


and subjective evidence of increased nasal 
At the time of this experiment, the patient was 


and felt hopeless about her situation, since all 
of her problems seemed to have 


When the experiment with the 
was no response from her n 


assumed overwhelming proportions. 
pollen was repeated subsequently, there 


asal mucous membranes. This time, some of 
her problems had been resolved 


and she felt more secure and hopeful 
about the future [p. 391]. 


SUMMARY 


In the present series of unselected cases, it has been evident that 
the development of asthmatic attacks has been related to the patient’s 
life situations and accompanying emotional reactions, 
patients have had positive skin reactions, 


it has been felt that there wa 


Some of the 
some have not. In general, 


as little, if any, correlation between the 
specific attacks of asthma, during the period of observation 


patients, and the reaction of the skin. 


of these 
Five patients who were skin- 
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sensitive to pollen extracts were exposed to the pollen by inhalation dur- 
ing the interviews. Although in each case there was either a history, 
originally, of purely seasonal asthma, or of exacerbation of attacks 
during the pollen seasons, in no instance did asthma develop under these 
conditions; however, on numerous occasions during the course of an 
ordinary interview for the purpose of obtaining a history, patients who 
came in breathing quietly began to wheeze and developed the physical 
findings of the typical asthmatic attack Ip. 394]. 


COMMENT. ‘Traditionally, the cause for asthma has been 
sought exclusively in some substance which, when brought in 
contact with an organism’s tissues, elicited exaggerated muscular 
or secretory activity of the portion concerned. Undoubtedly, 
asthma may occur on such a basis, in which case it may be under- 
stood as a physiological event. However, not all of the cases de- 
scribed above were of this sort. As a matter of fact, we may assert 
that in most cases such factors could be ruled out. While, perhaps, 
there were instances in which there may have been an initial his- 
tory of a physiological asthma, this reaction, once available, came 
to be performed on a basis which is definitely psychological. In 
the latter case, the reaction called asthma is performed to a stimu- 
lus situation that is specific to each of the individuals concerned. 
A historical basis for the relationship of the organism and the 
particular stimulus object or situation involved becomes apparent. 
The “tissue-irritation” theory does not apply, for these are re- 
sponses that illustrate the adjectives typical of behavioral events. 
Here we find demonstrated differentiation, integration, variability, 
modifiability, delayability, and inhibition. That is to say, the 
asthma that occurs is specific for each individual on a historical 
basis—a troublesome daughter, difficult domestic conditions, mari- 
tal difficulties, and so forth. Not everyone, but the specific indi- 
vidual studied, reacts in this manner. Nor do all the stimuli that 
surround the person involved affect him this way. Furthermore, 
they are integrated into his other behavior. They do show variable 
features. They can be changed and even “cured” (i.e., modified 
or reacted to with a substitute response). They are also capable of 
various degrees of inhibition or delay, and, finally, they can be 
elicited without inserting pollen on sensitized nasal and other 
respiratory tissues. 

In our opinion, the asthmatic reactions included under the 
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psychological order of events discussed here are accurately de- 
scribed as affective or feeling interactions. Whereas other indi- 
viduals weep, get angry, blush, perspire, “skip a beat” or catch 
their breath” when they are affected, the persons discussed here 
show a behavioral configuration that takes the parucular pattern 
described and which resembles the kind of reaction that may gy 
on a purely physiological level. There is no need for “body-mind 

dichotomies; merely a description of the variables involved and 


a specification of the historical or lack of historical features of 
such events suffices. 


V. SUBSTITUTE STIMULI AND CRIME DETECTION 
N. H. Pronko 


Each of three volunteer students from an experimental psychology 
class is handed a plain sealed envelope prepared by the instructor 
but shuffled and distributed by another student. Two contain sets 
of instructions for going to separate rooms to read magazines found 
there. The third person has drawn directions for committing a 
“crime.” No one in the class knows which student got which en- 
velope. 

Obviously, the student cannot be asked to perform acts that 
are immoral, unethical, or illegal. Yet, if the experiment is to be 
successful, we must get him to perform affective behavior during 
the crime. We must “get a rise” out of him in that situation. 

Previous to the experiment, we secured a dead and smelly 
pigeon (found on the campus), a slightly decayed chicken head 
from a poultry house, ether, dissecting scissors, and a description 
of the shocking sexual customs of savages. 


The third subject, whose identity is unknown to us, is to work 


with these materials. He must 80 to a certain office and, according 
to instructions which he found in his envelope, he must cut out 
the tongue from the chicken's head and apply a drop of ether to 
the “wound.” Following that, he stands on a chair and puts his 
hand into a box located on a high shelf, pulling out the decaying 
bird and discarding it in the wastebasket. He next settles down 
in a chair and reads about harvest customs (pertaining to sexuality) 
of Melanesians. Most students react with some degree of affective 
response in the situation which we have contrived. 
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Ata certain time, all three students come back to a specified 
vidual “cross examination,“ during which 


place and await ind 
time they are held “incommunicado.” They are successively put 
on the “witness stand” where each is connected with impressive- 
looking apparatus as he sits behind a brilliantly lighted one-way- 
Vision screen permitting the “jury” to see him but not vice versa. 

Each then submits to the following procedure. A pneumo- 
graph is attached around the chest. This is an elastic rubber tube 
with a coiled spring inside that permits contraction and expan- 
sion of the tube. Closed at one side, the other end leads off via 
small tubing to a diaphragm. On the diaphragm rests a pen which, 
when adjusted to a smoked-paper kymograph, will yield a tracing 
of the pressure changes in the enclosed air column. The breathing 
records can then be analyzed with respect to the series of stimuli 


presented each subject. 

In addition to the respiratory components of affective reac- 
tions, we arrange a sphygmograph to give us a record of the rate 
and form of the pulse. A sphygmomanometer, the device that the 
physician employs for obtaining blood pressure, may also be con- 
trived to record the variations that occur. It would also be possible 
to enclose a leg or an arm in a cylinder containing water. By means 
of rubber tubing, a small opening at one end could be connected 
with another writing pen. Large shifts of blood volume from the 
Viscera to limbs and back again would thus cause a rise and fall of 
the writing pen and give an indication of what was occurring in 
this constituent part of the affective response. Incidentally, this 
apparatus is known as a “plethysmograph.” 

Perhaps more important than the last instrument is the gal- 
vanometer which measures the galvanic skin response. We connect 
Our subject to this apparatus by means of two electrodes, one taped 
to the palm of each hand. An imperceptible current then passes 
through the circuit of which the organism is a part. It so happens 
that when the sweat glands of the skin are active (not necessarily 
perspiring though), they show a decrease in resistance to the tiny 
current impressed upon the subject. These increases and decreases 
can then be amplified and studied in relation to the stimuli pre- 


sented to the subject. 
ee —— 
There is no need to be mystified by the electrical activity of the skin any 


more than that of muscle or nerve, since all living tissues appear to show such 
changes as one phase of their physiological functioning. 
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Having prepared the subject, we continue with our procedure. 
We now present the “suspects” with a list of 100 words. Of them, 
80 are “neutral,” but scattered throughout are 20 “critical” words. 
This is what we mean by critical. The neutral words may be as- 
sumed to have no particular affective significance, but the 20 
critical ones have been selected from among the objects and situa- 
tions of our “crime.” Thus, we include such words as chicken, 
tongue, ether, pigeon, and so on. Our rationale here is that such 
words will inevitably serve as substitute stimuli for affective re- 
actions which we hope were performed in the “crime” just com- 
mitted. In other words, it is by this means that we hope to elicit 
implicit affective action and other behavioral indices of com- 
plicity. 

We instruct each subject to respond as quickly as possible with 
the first word that occurs to him and present him with the 100- 
item list, keeping a careful record of his reaction time. We also ob- 


serve what happens with respect to breathing, blood pressure, and 
galvanic skin reactions as an 


5 aid in diagnosing an affective reac- 
tion from a 


f “neutral” one. For expository purposes, let us assume 
a series of exaggerated affective reactions on the critical words. 
This is an indication that these words are functioning properly as 
substitute stimuli. They succes sfully connect that person now who 
was involved in the original “crime” less than an hour ago. It was 
he who must have performed affective reactions in the crime 
situation that we designed to call out these 


F 8 responses, for it 
is he who now is reacting thus in 


à a vestigial or remnant fashion. 
It is one subject who shows this implicit affective reaction and 
not the other two. It is he, therefore, who is implicated in the 
crime. 

But there are also other indices of complicity. 
one subject shows long reaction times on the cri 
compared with the neutral ones. We may infer 
choice of words was successful. N 


For one thing, 
tical words as 
that again our 
i ot wishing to give himself away, 
he tries to think of some substitute for the word that occurs first— 
but this takes time, and we find him out in this fashion when we 
average the noninvolved words versus the crucial ones. Occasion- 
ally, he shows his complicity by significant responses. For example, 
to the stimulus word, “chicken,” we get the following three re- 
sponses: “soup,” “fowl,” and “head.” It is only necessary to put 
two and two together here in order to get the right answer. Com- 


Feelings 32 


plete blocking (in one instance lasting 2 whole minutes!), persevera- 
tion of the same response, laughing, blushing, shifting, and the 
like, are other indications. 

Regardless of whether one uses instrumental techniques or 
word reactions, the essential feature in the psychology of lie detec- 
tion lies in contriving such substitute stimuli as will behaviorally 
relate the person in an effective way after the “crime” is over to the 
crime situation itself. This relation is such that the person so re- 
lated performs in some slight form an affective response or some 
connected verbal response. In this section, our primary interest 
has been in the vestigial or remnant affective interactions. 


VI. THE EFFECT OF KNOWLEDGE OF THE SITUA- 
TION UPON JUDGMENT OF EMOTION? 
IN FACIAL EXPRESSIONS § 
N. H. Pronko 


The purpose of this experiment was to study influence of the ob- 
server's knowledge of the situation upon his judgment of emotion 
from facial expressions. Knowledge of situation means that the 
judge sees the face, the whole bodily posture, and the general sur- 
roundings. 

The materials consisted of a set of slides made from photo- 
graphs which had been selected from back issues of Life or Look. 
These pictures, taken at various times and places by candid cam- 
eramen, were all unposed photographs of people expressing some 
emotion. The pictures were of relatively unknown people and 
were taken from those issues of magazines old enough so that the 
subjects in the experiment would have no memory of them. All 
the photographs showed clearly the facial expression. The final 
set selected consisted of fourteen photographs. One of these sets 
showed only the face of the individual; the other showed every- 
thing which had been photographed originally. 

The data were collected under two different conditions. In 
one group of ninety college students, the faces were shown one 


T Again, we remind the reader that the term “emotion” is synonymous 
with our use of the term “feelings.” 

8 Munn, N. L. The effect of knowledge of the situation upon judgment of 
emotion from facial expressions. J. abnorm. soc, Psychol., 1940, 35» 324-338. 
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week, and a week later the entire situation was shown. Each war 
they recorded their judgmend of the emotion being e ; 
For the other group of sixty-five students, the experimenter com: 
piled a list of the most frequent judgments made by the first group, 
and then asked the students to check the emotion most nearly 
depicted by the photograph. — 

In general, the judgments in both groups were quite similar; 
for some facial expressions, such as joy, sorrow, distress, pain, and 
fear, the amount of agreement was about the same. This was true 
whether the face alone was exposed or the entire scene. For other 
expressions, the amount of agreement was higher after the entire 
situation was seen. Thus, picture No. 3, with face alone exposed, 
was judged to be strain by 10 per cent of the students, determina- 
tion by 32 per cent, pain by g per cent, anger by 11 per cent, and 
hate by 11 per cent. However, w 
36 per cent judged it strain an 
all responses are included in these figures.) 

For still other expressions, the exposure of the entire picture 
resulted in a significant shift in judgment. For example, one pic- 
ture of an athlete in action was judged as sorrow when the face 
alone was exposed but as determination when the entire picture 
was shown. The total result was the creation of more agreement 
when the situation was shown than when the face alone was shown, 
though in many individual cases showing the face alone seemed to 
suffice. The author mentions no cases in which the total situation 
reduced the agreement in judgment. Hence, we may conclude that 
the general effect of seeing the entire situation rather than the 
facial expression alone will create greater uniformity of judgment 


among people concerning the emotional behavior which they are 
witnessing. 


hen the entire picture was shown, 
d 55 per cent determination. (Not 
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EMOTION 


FAILURE OF A STIMULUS-RESPONSE COORDINATION 1 


I. INTRODUCTION 
Harris Hill 


Unlike any other type of behavior, the emotional reaction is 
not a positive response to a stimulus but rather a failure of a 
stimulus-response coordination to operate. What happens is that 
the organism is left in a crucial situation (in the most striking cases) 
without certain expected or desirable means of adaptation, either 
because of not having a response system for the particular stimu- 
lating circumstances or because of some failure of such an ac- 
quired response system to operate. Emotions are therefore essen- 
tially “no-response” activities.* 

According to this description of typical emotional behavior, 
the precurrent reaction systems of attending and perceiving op- 
erate as they do in all organized actions; contact is established be- 
tween organism and stimulus object, the stimulus functions for 
the organism. That is, the organism sees or hears the stimulus, but, 
owing to the particular conditions of the situation, no final or 
consummatory response occurs. The organism will perform some 
activity with respect to the stimulus object, it may be apparent or 


1 Kantor, J. R. An attempt toward a naturalistic description of emotion. 
Psychol. Rev., 1921, 28, 19-42, 120-140. 

2 While, traditionally, the terms “feelings” and “emotions” have been used 
almost synonymously, we are using the word “emotion” to label a distinctly 
different behavior than that designated by the term “feelings.” In this chapter, 
it will refer to a failure to perform a final adjustment, or a disruption of re- 
sponse. 
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inapparent, but this activity will not be correlated with a specific 
stimulus function. 

If emotion is to be analyzed, we must ask, “What are is 
conditions that may be responsible for disruption of behavior? 
In great measure, of course, the answer will only be found in 
observation of particular individuals, with their unique behavioral 
histories, behaving in specific situations. Generally, however, the 
most influential factors in any breakdown of behavior are local- 
ized around certain areas of the behavioral event. The first of 
these is composed of specific stimulus conditions. Equal in impor- 
tance with stimulus conditions is the responding organism. Is the 
individual injured, drugged, or otherwise in a condition that may 
interfere with response? y 

The readings in this chapter illustrate and exemplify condi- 
tions under which breakdown of the individual's behavioral 
equipment may occur. As the experimental and observational 
studies are examined, it will be noted that each is so designed or 
occurs in such a way that pressure is brought to bear on the organ- 
ism to respond. We need not cite a special experiment to show 
that this “motivational” factor must be present before break- 
down occurs, because each of the cases presented illustrates this 
principle; in some instances, it is presentation of electric shock 
or some such noxious stimulus; in others, social pressures; while 
in still other instances, simultaneous presentation of two stimuli, 
each of which has been correlated with specific responses, may 
result in disruption of psychological activity. The essential fea- 
ture of all is that an organism who h 


sponse to a particular stimulus ob 
response. Instead, it ‘ 


as previously acquired a re- 
ject does not react with that 


goes to pieces,” “freezes on the spot,” faints, 
or “passes out.” In every instance, too, moment 


is a psychological paralysis or gap during wh 
may be physiological functioning of the organ 


arily or longer, there 
ich, of course, there 
s of the organism. 


II. PRESENTATION OF UNFAMILIAR STIMULI 


The phase of conditioning in which 
conditioned stimulus often occurs ma 
the type of situation in which unf 
mentary breakdown of behavior. 


generalized struggle to the 
y be used as an example of 
amiliar stimuli result in mo- 
This action is well illustrated by 
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the Kellogg and Wolf * study of escape conditioning in dogs. The 
design of this conditioning experiment allows the subject to es- 
cape the injurious unconditioned stimulus by lifting his foot to 
the conditioned stimulus. 


The animals which were conditioned were placed individually 
in a small sound-proofed room, in which they could be observed through 
one-way-vision windows. They stood within a heavy wooden framework 
or stock which was bolted on top of a table. Each foot was strapped to 
light balanced levers which permitted a vertical movement of 4 inches. 
.. The conditioned stimulus was either the sound of a doorbell or 
a pure tone. In either case its duration was 2 seconds. The buzz was 
sounded alone for 1.8 seconds before the presentation of the uncondi- 
tioned stimulus, and it coincided with the latter for the final 2 seconds. 
either an a-c or d-c shock delivered 


The unconditioned stimulus v 
through stainless steel electrodes sec urely taped to the anterior and pos- 
terior surfaces of the foot just above the tabs. The intensity of the shock 
stimulus was in all cases adjusted so as to be just strong enough to elicit 
an unconditioned flexion reflex of 4 inches. . . . The apparatus used for 
most of the subjects permitted the obtaining of simultancous graphic 
records of the movement of all 4 feet, the respiration, and buzz, shock and 


time for every trial. It therefore gave a fairly good picture of the be- 


havior of the whole organism [p. 589]. 

In Figure [45] are plotted a series of 4 learning curves, one for each 
foot of subject Fig, as that subject made a sudden and “successful” 
change from struggle to non-struggle conditioned responses. The per- 
cent frequency of responsiveness given in this figure is the percent of 
CRs in cach daily group of go stimulations. Although the RR foot only 
was shocked, conditioned responses were counted for any foot providing 
that foot was lifted at all during the period of the buzz stimulus. The 
graphs of the left front, right front and left rear feet may hence be 
considered as “error” curves since they depict unnecessary or incorrect 
responses. But the graph for the right rear foot is an increasing-score 


curve of efficiency of learning [pp- 597-598]. 


During early conditioning, it will be noted that the subject 
responded with all four feet in about 70 per cent of the trials. But 
soon the frequency rose to 100 per cent. In other words, this dog 


10d, W. N. & Wotr, I. S. “Hypotheses” and “random activity” during 
the conditioning of dogs. J. exp. Psychol., 1940, 26, 588-601. (Reproduced by 
Permission of the authors and the American Psychological Association.) 
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struggled or lifted every foot randomly or in a disorganized, vio- 
lent fashion on every trial. After 140 trials, the dog ceased this 
widespread, all-out activity and continued to react only with the 
right rear foot almost 100 per cent of the time. At this point, he 
developed a more organized and discrete response and continued 
to use it as a stable adjustment in this conditioning situation, 


100 
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8 60 
x 40 =-=- LR 
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“learning curves,” one for each foot of 
f responsiveness on the ordinate is the 
per cent of CRs in each daily group of 20 stimulations. Although the RR foot 
only was shocked, CRs were counted for any foot providing that foot was lifted 
atall during the 95 seconds of buzz preceding the unconditioned shock stimulus. 
The sudden dropping out of the CRs from the 3 non-shocked feet after 140 
trials, is evidence of the phenomenon of insight, or a change in “hypotheses.” 


(Kellogg, W. N., & Wolf, I. S., “Hypotheses” and “random activity” during the 
conditioning of dogs.) 


FIG. 45 Here are plotted a series of 4 
the subject. The per cent frequency o 


Changes in behavior like these, 


which are so far-reaching and sig- 
nificant to the org: 


anism that they include violent effort from the whole 
body at one time, and complete removal of the violence immediately 
afterwards require some explanation other than “change,” “random 
activity,” or “trial-and-error,” During the struggle behavior the sub- 
jects engage in a kind of behavior which, although definitely circum- 
scribed by the experimental situation, is vastly different from that which 
follows [p. 598]. 


Apparently, behavior is disrupted when organisms are com- 
pelled to respond to noxious stimuli or to an unfavorable situation 


for which they have never acquired an organized response. After 


an organized response is firmly established, the disrupted action 
ceases. 
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III. STIMULI TOO NUMEROUS TO PERMIT 
EFFICIENT RESPONSES + 


It was my desire to create for the subject problematical combinations of 
stimuli, to which he could not have been accustomed by practice and to 
which he could not respond in habitual modes. The subject was to 
react to visual stimuli by pulling levers and pushing pedals. He sat on a 
stool before the apparatus. At the level of his hands were five long levers, 
numbered from left to right, 1- 5. His feet rested each on a pedal, 
the left pedal designated A, the right B. In a slot before him, in large 


B-4-3-1, and 


type, appeared combinations of the signals—B-4-1-2, A 
the like. He was to respond by manipulating—all at once—the desig- 
nated levers and pedals. Immediately upon completion of a correct 
response a new signal appeared in the slot, and it was the subject's task 
to react to a series of 24 such signals in the shortest possible time. The 
reaction apparatus had one notable advantage: it called for extended 
visible bodily movements, which could be very readily observed and 
studied. ... 

We made one discovery that came as a surprise to us, for it was 
found that the subject of the experiment frequently lost coordination 
completely under the stress of the conditions imposed on him. The 
preparatory process would get under way—and suddenly disintegrate. 
It is the kind of thing that often happens to people when learning to 
drive an automobile. The individual “gets rattled,” “loses command of 
himself,” and works his controls at random, in a flurry of blind excite- 
ment. We observed many instances of such loss of control, in our experi- 
ments, before it occurred to us that these states were emotional in char- 
Acer. 

Our observers reported, also, that the blurs cleared up, sometimes 
suddenly, sometimes gradually, as the adequate response emerged. . . . 

“When the blur dissipates,” one observer told us, “the feeling of 
relaxation is quite marked.” Another said, “The feeling of uncertainty 
and the lack of clearness passed away when the stimulus was seen in its 
true relationship, and I was prepared to respond” [p. 133]. 


Although the subjects were capable of responding efficiently 
when stimuli were presented singly, or perhaps, in pairs, the de- 


4 Howarp, D. T. In Feelings and emotions: the Wittenberg symposium (ed. 
REYMERT, M. I.) Worcester, Clark Univ. Press, 1928, pp. 454. (Re- 
printed by permission of the author and publisher.) 
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mand for very complex action as response to multiple stimuli 
proved to be too great a strain on the individual's behavioral 
equipment. Consequently, the relationship between organism and 
stimulus objects lost its essential psychological characteristics. Fre- 
quently, the subject's final responses to a stimulus presentation 
showed no predictability and no tightly knit integration with the 
demonstrated functions of the stimulus series. 


IV. STIMULI PRESENTED IN SUCH RAPID ORDER 
THAT ORGANIZED RESPONSES 
ARE PREVENTED 
Harris Hill 


An early study by Roback € shows the effect of imposing too rapid 
adjustment on the subject. By means of a revolving drum, he pre- 
sented a stimulus series of eighty-five green dots and red crosses. 
The specific instructions were to react to the stimuli flashed 
on the screen in front of the subject. Exposure of the red crosses 
required a double up-down mov 
the green dots called for a doubl 


Only the forefinger of the left ha 
key. 


ement of a telegraph key, while 
e side movement of the same key. 
nd was to be used for tapping the 


The stimuli were presented at increasingly shorter intervals 
so that the subjects had to keep constantly increasing their speed 
of reaction in order to keep up. Intervals between stimuli were 
such as to require 2 to 3.18 movements per second. 

RESULTS. The results showed the usu 
Mutual, inhibitory effects were common. 
sion and omission of response. The t 
that the more difficult movements su 


al emotional response. 
There was also confu- 
ask was often abbreviated so 
fered more than the simpler 
ones. With one subject, the interference effect showed itself not in 
omissions so much as in the inclusion of extra, haphazard move- 
ments. 

In addition, Roback observed a number of other interesting 
things. Sometimes a second stimulus, coming closely on the heels of 
the first, would completely inhibit the response to the latter. There 
were also complete breaks in responding, additional taps after an 


~~ š Ronac K, A. A. The 


interference of the will-impulses. Psychol. Rev. Mono., 
1918. 25, pp. 158. 
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omission, and rhythmic activities when the subject could not re- 
spond in the manner required. There consisted of apparently auto- 
matic repetition of previous reactions, repetition of the same error 
in succeeding series, the creation of spontaneous tapping rhythm 
regardless of stimuli, and utter confusion lasting over a series of 
stimuli after a single error. In general, we can note a breakdown 
in the final adjustment of organisms who were asked to react faster 
than their behavioral equipment permitted. 


V. PRESENTATION OF AMBIGUOUS STIMULI 


Several of Pavlov's experiments with dogs resulted in breakdown 
of behavior; the one quoted below is typical. The usual procedure: 
is to establish a salivary conditioned response to a specific condi- 
tioned stimulus. This type of response is referred to in the follow- 
ing excerpt as “an alimentary conditioned reflex.” After this is 
thoroughly established to some originally neutral stimulus and oc- 
curs upon each stimulus presentation, differentiation is attempted 
between the specific conditioned stimulus and a similar stimulus. 
In the following study by Pavlov, a salivary response to a luminous 
circle was first established by employing food as the unconditioned 
stimulus. Then, by always rewarding this response to a circle and 
not rewarding any responses made to an ellipse, discrimination be- 
tween the two stimuli in terms of a salivary response was definitely 
established. The interest of the moment is in the conditions that 
bring about breakdown of this discrimination. 


Experiments with regard to differentiation of shapes were con- 
An alimentary conditioned reflex 


tinued by Dr. Shenger-kristovniko 
Was established in a dog to a luminous circle which was projected onto 
a screen placed in front of the dog. After the reflex had attained a con- 
stant strength the animal was able to differentiate from the circle a 
number of ellipses of equal surface and luminosity. In the first of the 
ellipses the ratio of the semi-axes was 2:1 and differentiation was estab- 
lished with ease. This was followed up by a series of ellipses which 
gradually approximated to, the circle in shape, and so required a finer 
and finer differentiation. The ellipse with ratio of the semi-axes 9:8 


— — 

_ © Pavioy, I. P. Conditioned reflexes. An investigation of the physiological 
activity of the cerebral cortex (tr. ANREP, G. V.). Oxford, London: The Claren- 
don Press, 1927. Pp. 430. (Reprinted by permission of the publishers.) 
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proved to be the limit at which differentiation just failed. Some indica- 
tion of differentiation appeared. at first, but on repetition it gradually 
disappeared, and with it disappeared also all the previously established 
coarser differentiations. To renew these it was necessary to work up care- 
fully from the very beginning, starting with the first ellipse with a ratio 
of semi-axes 9:1. When all the coarser discriminations had again been 
obtained, the ellipse with the 9:8 was tried once more. Its first applica- 
tion showed a complete discrimination, giving a zcro secretion of saliva. 
Further tests, however, led to the 


same results as before. Not only was 
it impossible to obt 


ain the differentiation again (if the first trial can be 
regarded as a real differentiation at all), 
ferentiations disappeared as well ... when the stage of minute dif- 


ferences between stimuli is reached, analysis of itself appears still 
feasible, but the relations. 


stacle to its continued and 
appropriate response activ 


but all the earlier, coarser dif- 


+ seem to present an insurmountable ob- 
permanent utilization by the animal for an 
ity [p. 133]. 


Dogs which had previously stood quietly in che conditioning 


apparatus would now struggle and howl. In other similar experi- 
ments, such failures in discriminations as those described above 
have resulted in struggling, biting, defecating, urinating, and other 
disruption of behavior. This has been called experimental neu- 
rosis. Such dogs would often be behaviorally useless for further ex- 


perimentation, so devastating and permanent was their behavioral 
breakdown. 


VI. SIMULTANEOUS PRESENTATION OF STIMULI 
THAT CALL FOR RESPONSES THAT ARE 
PHYSICALLY INCOMPATIBLE 
Harris Hill 


(for instance, a left-hand movement 
but because the individual has not ! 
or because of the intrinsic difficulty 
tion of one or both actions may 


and a right-hand movement), 
earned to behave in this way 
of the responses, disorganiza- 
occur. The following quotation 
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from Boder shows various effects that may be expected under 
certain of these conditions. Briefly, the subject's task was to push a 
bar forward or pull it back with one hand when certain stimuli 
appeared, while at the same time tapping as fast as possible with 
the other hand. This is not too far different from the difficult co- 
ordination called for in patting one’s head with one hand and at 
the same time circularly massaging his abdomen with the other. 


The subject was instructed . . . when the red light appears, pull 
the rheostat handle backward until the bell rings. When a green light 
appears, push it forward until the claxon sounds. In both cases you 
must return to the ori 
claxon. The stimuli will follow one another in quick succession. Watch 


al position as soon as you hear the bell or the 


carefully and respond as fast as you can, tapping at top rate all the time. 
Refrain from remarks until the experiment is over. 

Several practice trials for the left hand were given, but with light 
stimuli being presented at a slower rate, so as to make definitely certain 
that the problem was well understood. Then several regular trials were 
given, but for practice purposes only. Following these, two experimental 
Series were given. . .. Four stimulus-response situations in balanced 
order were completed in each series. 

PERTINENT RESULTS. It has been found that if a concomitant 
choice reaction to light involving an intensive motor activity is to be 
performed with the left hand while tapping at top speed with the right, 
the rate of tapping is markedly reduced in speed between the con- 
comitant reactions, and to a still greater extent during the concomitant 
response itself. In addition to a marked decrease in speed during such 
Concomitant motor response, the tapping pattern itself is frequently 
broken up in the form of relatively long or excessively short stops at the 
reversals, or in the form of blocks in which the subject “loses his bear- 
ings. However, this disorganization of rate and pattern lasts in 
all cases less than a second, showing a recuperation frequently still within 
the space of time devoted to the concomitant motor response [p. 34]- 


The situation described above clearly shows the partial or 
complete disruption of response that occurs when the organism is 


“on the spot.” 


eee: aaa n 
7 Boprr, D. P. The influence of concomitant activity and fatigue upon cer- 


tain forms of reciprocal hand movement and its fundamental components. 
Comp, Psychol. Monogr., 1935. 11, Pp. 121. (Reproduced by permission of the 
author and the American Psychological Association.) 
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VII. SIMULTANEOUS PRESENTATION OF STIMULI 
THAT DEMAND INCOMPATIBLE RESPONSES 


In the experiment of Sears and Hoyland © is found a partial ex- 
planation of what was described earlier in this chapter as factors 
that force or compel the response of an organism to a stimulus ob- 
ject. In every disruptive situation, some such conditions must be 
present. Those dealt with here are electric shock and instructions. 
In this experiment, we are mainly interested in these “pressures” 
or “motivational conditions” in conjunction with simultaneous 
presentation of stimuli that call for incompatible responses. 


The hypothesis is advanced that frequency of blockage increases 
as the strengths of the conflicting responses approach equality. 

The chief experimental problem involved in testing this hypothesis 
is the measurement of the relative strengths of the conflicting responses. 
In the first of the two experiments described . . . it was assumed that 
avoidance reactions established with the aid of electric shock punishment 
were stronger than ones established by instructions alone. In both ex- 


periments the conflicts were between incompatible avoidance re- 
sponses . . . [p. 280]. 


In the first experiment, the subjects were seated on a high 
stool directly in front of a boxlike apparatus. From the top of the 
box protruded a lever that could be moved in any direction g inches 
from the center. The lever was so wired that an electric shock could 
be administered to the subject as the experimental conditions re- 
quired. Light bulbs mounted on each side of the top surface of the 
box provided the stimuli for the required responses. A hundred 


and fifty men divided into three groups constituted the subjects. 
GROUP A. ... The subject was instructed to grasp the handle of 


the lever firmly and when either light flashed on to move the lever away 


from the light as quickly as possible. Nothing was said about shock nor 
was shock given on any trial. After ten reactions away from the light, 


in random order, both lights were flashed simultaneously for the 21st 
trial. 

, 8 Sears, R. R. & HOVLAND, C. I. Experiments on motor conflict. II. Determi- 
nation of mode of resolution by comparative strengths of conflicting responses. 


J. exp. Psychol., 1941, 28, 280-286. (Reproduced by pi issi 
) 8 . ermis 
and the American Psychological Association.) i Nunn, 
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croup B. . . The subject was instructed as above except that he 
was told he would feel a shock when one of the lights flashed on and that 
moving the lever in accordance with the instructions would stop the 
shock. For half the subjects . . . the shock was associated with the left 
light, and for the other half with the right light. ... The subject was 
told in advance with which light the shock would be associated. After 
10 trials to each light, in random order, both lights were flashed simul- 
tancously for the 21st trial. No shock was given on this conflict trial. 

croup ce. . .. The instructions and procedure for this group were 
the same as above, except that the subject was told there would be shock 
accompanying each light. No shock was given on the final conflict trial. 

‘The influence of different relative strengths of conflicting responses 
on the mode of resolution of the conflict can best be described in terms 


of four cl 
1. S—single reaction only; ie, moving the lever directly away from 


of response. ... 


one light and toward the other. 

2. D—double reaction; i.e, first going to one side and then to the 
other, 

3. C—compromise movements. .. Some of the C resolutions were 
a circular spinning of the lever and others involved movements toward 
apparently irrelevant parts of the field. 

4. B—blocking; either no manual response whatever, or one so 
Slight that with the present apparatus the lever failed to move more than 
one inch from its original central position. 

In Table 16 are given the proportions of subjects in each group 


who resolved the conflict by cach of the four modes [pp. 281-282]. 


Table 16 * 


The Proportion of Cases in Each Group Responding with Each of 
Four Modes of Resolution 


Mode of Resolution, Per Cent 


Group Description = 
S D C B 
— No shock on either side 28 6 2 64 
B Shock on only one side 46 12 14 28 
c Shock on both sides MEE 50 40 2 2 56 


*Modified from Sears and Hovland. 


As is predicted by the hypothesis, the number of blockages for 
Group B (unequal strength) is far less than the number for either 
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A or C (equal strengths). A statistical analysis of the results indi- 
cated that the differences between A and B and between B and C 
would arise by chance less than once in 100 times. 

In addition to providing an opportunity to study the effects 
of various motivational conditions, this experiment illustrates ac- 
quisition of behavior and also its disruption. The Sears and Hov- 
land discussion has thrown some light on the motivational aspects 
of the problem; however, we are mainly concerned with behavioral 
breakdown. 

The C and B modes of resolution given in Table 16 fall under 
our category of disrupted action, since none of these activities was 
the response acquired in the nonconflict situations. ‘Throwing the 
CandB percentages together gives the following totals of disrupted 
responses: Group A, 66 per cent; Group B, 42 per cent; Group C. 
58 per cent. Thus, even excluding the D-type responses, many of 
which could also be classified as disorganized, it is found that a 
predominance of disrupted responses may be expected when 
stimuli are presented that call for incompatible responses. 


VIII. SITUATIONAL SETTING FACTORS THAT MAY BE 
PARTIALLY RESPONSIBLE FOR DISRUPTION OF 
BEHAVIOR 


Illustrated materials given previously in this chapter were mainly 
concerned with disruptive situations in which the chief source of 
difficulty could be localized in the specific stimuli to which re- 
sponses were to be made. The present section deals with situations 
in which unfavorable conditions are not directly the specific co- 
ordination of stimulus and response that is demanded. Rather, the 
disturbing element may be considered as situational, since it pro- 
vides a background or setting for the specific stimulus and response. 
The effects of unfavorable situational influences are frequently 
breakdown of behavior that would otherwise occur in an organized 
manner. A condensation of a study by Patrick will illustrate the 
adverse effects of several penalizing conditions. 


9 PA — à 8 . 
1 3 J. R. Studies in rational behavior and emotional excitement. 
II. The poe pt emotional excitement on rational behavior in human subjects. 
J. comp. Psychol., 1934, 18, 153-175. (Reproduced by permission of the author 


and American Psychological Association and the Williams & Wilkins Com- 
pany. 
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The apparatus used in the investigation was a roomlike en- 
closure with an entrance door, which closed and locked itself upon 
the subject's entrance, and four exit doors. A narrow hallway led 
from the entrance door to the room part of the enclosure. The 
four doors giving exit from this room could be locked or unlocked 
at the discretion of the experimenter. His position was outside 
the enclosure, yet unobscured observation of the subject's actions 
in the experimental chamber was provided. 

Three sources of disturbing situational stimuli were provided 
from which the subject could not escape when they were applied 
during his stay in the experimental room: (1) The top surface of 
the floor was inlaid with fine copper wire from which the experi- 
mental subjects could be given the desired electric shock. (2) A 
claxon horn projected from the wall into the room as the source 
of a loud noise. (3) A cold shower as the third type of disturbing 
stimulus, had triple-nozzle sprays projected from the ceiling in 
such a manner as to cover the entire room when turned on by the 
experimenter. After entering the room, the subject was to make 
his exit from it as quickly as possible by discovering one door of 
four that was unlocked. The order of selection of doors to be left 
unlocked was apparently randomized and changed for each sub- 
ject. With Group B, the only one to be discussed in the present 
condensation, the subjects made ten test trials a day for ten con- 
secutive days without application of the disturbing stimuli. This 


constituted the control series of trials. 


Immediately following the series of runs of the first ten-day period, 
the same subjects were put through their second ten-day period of ten 
trials a day, which constituted the experimental series. . .. It was dur- 
ing this second series, while each subject was finding his way out of the 
Situation through the ever-varying system of unlocked doors, that each 
Subject was subjected to one of the types of emotional stimuli. . . . In 
order not to damage clothing, and also to keep conditions uniform, the 
Experimenter had each subject change his clothes at the beginning and 
at the end of a day's run. A brown “union-all” suit furnished the wear- 
ing apparel while the experimentation was in progress. Thus, bare- 
footed and bare-headed and, with only a “union-all” suit on, each subject 


ran through the second series [p. 160]. 


Reactions of the subjects in the various situations were re- 
corded. These reactions fall into five types of responses: (1) a single 


336 Empirical Foundations of Psychology 


definite effort to open one of the three doors that might be un- 
locked; (2) trying all four doors once (the useless response here 
would be trying to open the immediately previous unlocked door); 
(3) the adoption of stereotyped modes of action, e.g., always at- 
tempting to gain exit by trying a certain sequence of doors; and (4) 
attempt and immediate reattempt to open one door. (5) The last 
type of behavior included several different sorts of action which 
have a common characteristic, i.e., automatism; the subject be- 
haved in a relatively implastic, unadaptive manner. (“It is the 
unmodified primitive tendency to repeat an activity.“) 

In Table 17 and Fig. 46 are presented Patrick's results that 
are pertinent to the present discussion. The trend toward Type E 
reaction in the experimental situations is evident. 


Table 17 


Distribution of Classifiable Reactions by Each Subject during 
Each Series of 100 Trials 


Number of 8 À 
5 | Res se (Per Cent 
Subject Classified T ype! Response 0 ae 5 ) — 
Reactions A B Cc D E 
Control Series E 
1 35 54 37 3 0 6 
2 28 50 36 14 o 4 
3 30 53 27 20 0 as 
4 34 62 2 6 0 o 
rimental Scries 
1 37 22 16 3 8 51 
2 57 11 14 19 2 54 
3 52 8 13 12 2 65 
4 52 27 13 2 4 Be 
*Modified from Patrick. 
Under emotionally exciting conditions the same subjects who mani- 


fested a preponder: 


ance of Type A reactions under normal conditions 
manifested a prep 


onderance of Type E reactions. 
influence of the emotional stimuli G 


places when compared with 
conditions. Type E became t 
tions. Certainly 


In fact, under the 
ypes A and E relatively changed 
their respective positions under normal 
he dominant type 
the results reveal a marked reduct 
quality of the types of reaction. 8 


under exciting condi- 
ion in efficiency in the 
made by normal adult human sub- 
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jects while operating under the influence of emotional stimuli . . . the 
perseveration tendency, Type E, has a tendency to manifest itself pre- 


dominantly [p. 189]. 


CONTROL SERIES EXPERIMENTAL 
SERIES 


60 


30 


0 0 
A B C D E A B C D E 


Curves of the classified reactions. (Modified from Patrick, J. R., Studies 


FIG. 46 
in rational behavior and emotional excitement.) 


IX. A FURTHER EXAMPLE OF SITUATIONAL 
SETTING FACTORS IN EMOTION 


The “Luria technique” for studying emotions consists of having 
the subject perform complex responses in a control situation of 
favorable conditions. These same or very similar responses are 
then demanded of the subject under very unfavorable conditions. 
If extraneous variables have been controlled, a comparison of the 
responses given in the control and experimental situations fur- 
nishes an estimate of the adverse influence on behavior of the 
penalizing conditions. 

An investigation by Hille examined behavioral disorganiza- 
tion and disruption through recording speech and finger move- 
ments that were performed first under favorable and then under 


unfavorable conditions. 


During a practice situation, 30 subjects learned to execute three 
responses simultaneously. These were the performance of particular 
right-hand and left-hand movements in conjunction with prepared 


` 
10 Hit, H. Investigations of response disorganization: I. Speech and finger 
movements (in press). 
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speech responses. The finger movements were recorded on a fast-moving 
polygraph, and speech on a magnetic wire recorder. After the subjects 
had learned to perform in a well-integrated manner and control record- 
ings had been taken, penalizing conditions were introduced in the form 
of strong electric shocks presented simultaneously with the stimuli for 
speech and finger movements. Several blocks of test trials were run im- 
mediately with stimulus conditions the same as in the control situation. 
Comparisons between responses performed before penalty with those 
performed following the penalty showed the disrupting influence of 
these specific unfavorable conditions. 

Disorganization of behavior was scaled according to criteria of re- 
sponse efficiency. The scale extended from o to 10, o representing very 
efficient behavior and 10 representing disrupted actions. 

When considering overt responses, this author found that generally 
the manifestation of situational disruption of behavior (i.e., response 
to an immediate situation as opposed to a recurring, unsolved difficulty) 
appear to be quite similar. The behavior of the individual loses its 
normal characteristics as measured by comparison with past behavior. 
Responses may be performed very slowly, e.g., they may be prolonged; or 
they may be very fast and powerful, having perseverative characteristics. 
They may be of a fragmentary nature, where a part of the normal re- 
sponse occurs or where the whole response is performed in a disjointed, 
stilted manner. Or the normal response may be omitted entirely while 
some seemingly irrelevant action is substituted. Thus, for various degrees 
of penalizing situations, depending upon the situation and the particular 
individual’s behavioral background, there may be a progression of in- 


creasing disorganization ranging from efficient behavior through frag- 
mentary action to completely substitutive activities. 


X. EPILEPTIG BEHAVIOR AS AN EMOTIONAL 
INTERACTION 
N. H. Pronko 


There is a continuous gradation of intensity of behavioral dis- 
ruption ranging from the rather mild form in which one has a 
gripping feeling in his intestines during a near collision to the 
most violent form to be observed during an epileptic fit. Since 
epileptic behavior is such exaggerated action, it shows better than 
do lesser degrees ol emotionality the essential features of emotional 
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behavioral segments. It will be remembered that this is an atypical 
behavioral segment in that the behavioral event is begun but not 
completed. The organism both attends and perceives the stimulus 
object (let us assume in some dangerous situation), but beyond 
this point there is a psychological disorganization in the sense 
that there is a gap during which there is no behavior going on. 
There is only physiological activity which consists of violent and 
chaotic explosive reflex action. The person in an epileptic fit sees 
what the dangerous object is but because of either suddenness or 
intensity of the stimulus object or because of failure to build up 
appropriate reaction, he does not complete the behavioral seg- 
ment with a final reaction system. Instead he “passes out of the 
picture,” psychologically speaking, and is reduced to helter-skelter 
“firing off” of separate organs and systems. 

It is readily admitted that such a gap in the continuity of the 
individual's behavior may follow a serious interference with the 
organism's physiological functioning as from brain-tumor growth 
or abnormal biochemical conditions. 

Thus, the epileptic, during this phase, fails to maintain pos- 
ture and to orient himself properly. His gravitational responses 
cease to operate during the psychological gap. He falls to the 
ground with a scream, this scream occurring simply as a reflex 
spasm of the muscles of lungs, diaphragm, and vocal cords. Unless 
precautions are taken to prevent it, he may bite his tongue. Other 
muscles in the arms, legs, face, and eyes may also twitch reflexly so 
that the organism gives the appearance of “throwing himself 
about.” Perhaps more interesting yet is the fact that salivation, 
urination, and defecation reflexes assert themselves during this 
psychological “gaposis.” It may be reasonably assumed that in the 
short space of time immediately before and during the emotion, 
the glandular, bladder, and rectal conditions were much the same, 
nevertheless these systems were kept “in brake” as long as the 
organism operated in a behavioral way, i.e., as long as his action 
showed the six essential characteristics of differentiation, integra- 
tion, variability, modifiability, delayability, and inhibition. As 
soon as he ceased “behaving,” he immediately became the locus 
of a bundle of independently operating physiological stimulus- 
response units. 

Naturally, such a condition as has been described is dificult 
to reproduce experimentally. For that reason, we include, by 
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means of the following selection, a “field observation” of this 
dramatic action. Actually, the source is a literary one but is none- 
theless a faithful description of epilepsy because it was derived 
from self-observation. Since Dostoyevsky was himself an epilep- 
tic, he reports with clinical accuracy the behavior of the character, 
Myshkin, in the story. 


The staircase up which Myshkin ran from the gateway led to the 
corridors of the first and second floors, on which were the rooms of the 
hotel. As in all old houses, the staircase was of stone, dark and narrow, 
and it turned round a thick stone column. On the first half-landing 
there was a hollow like a niche in the column, not more than half a yard 
wide and nine inches deep. Yet there was room for a man to stand there. 
Dark as it was, Myshkin, on reaching the half-landing, at once discovered 
that a man was hiding in the niche. Myshkin suddenly wanted to pass 
by without looking to the right. He had taken one step already, but he 
could not resist turning round. 

Those two eyes, the same two eyes, met his own. The man hidden 
in the niche had already moved one step from it. For one second they 
stood facing one another and almost touching. Suddenly Myshkin seized 
him by the shoulders and turned him back towards the sta 
to the light; he wanted to see his face more clearly. 


e, nearer 


Rogozhin’'s eyes flashed and a smile of fury contorted his face. His 
right hand was raised and something gleamed in it; Myshkin did not 


think of checking it. He only remembered that he thought he cried out, 


“Parfyon, I don't believe it!“ Then suddenly something seemed torn 


as flooded with intense inner light. The 
moment lasted perhaps half a second, yet he clea 


remembered the beginning, the first sound of the 
broke of itself from his br 


asunder before him; his soul w 


arly and consciously 
fearful scream which 


east and which he could not have checked by 
any effort. Then his consciousness was instantly 


plete darkness followed. 

It was an epileptic fit, the first he had had for a long time. It is well 
known that epileptic fits come on quite suddenly. 
face is horribly distorted, especially the eyes. 


extinguished and com- 


At the moment the 


The whole body and the 
features of the face work with convulsive jerks 


and contortions. A 
terrible, indescribable scream that is unlike 


anything else breaks from 


the sufferer. In that scream everything human seems obliterated and it is 


11 Dostoyevsky, Frovor. The idiot. New York: Random House, 1925. 
Pp. 586. (Reproduced by permission of Random House.) 
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impossible or very difficult, for an observer to realise and admit that it 
is the man himself screaming. It seems indeed as though it were someone 
else screaming from within the man. That is how many people at least 
have described their impression. The sight of a man in an epileptic fit 
fills many people with positive and unbearable horror, in which there is 
a certain clement of the uncanny. It must be supposed that some such 
fecling of sudden horror, together with the other terrible sensations of 
the moment, had suddenly paralysed Rogozhin and so saved Myshkin 
from the knife with which he would have stabbed him. Then before he 
had time to grasp that it was a fit, seeing that Myshkin had staggered 
away from him and fallen backwards downstairs, knocking his head 
violently against the stone step, Rogozhin flew headlong downstairs, 
avoiding the prostrate figure, and, not knowing what he was doing, ran 
out of the hotel. 

Struggling in violent convulsions, the sick man slipped down the 
steps, of which there were about fifteen, to the bottom of the staircase. 
Very soon, not more than five minutes later, he was noticed and a crowd 
collected. A pool of blood by his head raised the doubt whether the sick 
man had hurt himself, or whether there had been some crime. It was 
soon recognized, however, that it was a case of epilepsy; one of the 
people at the hotel recognized Myshkin as having ar ived that morning. 
The difficulty was luckily solved by a fortunate circumstance [pp- 
221-223]. 

It is important to note that Myshkin’s failure to deal with his 
attacker was not due to a failure to see him. He did see him, but 
instead of reaching for the dagger, he stops behaving but passes 
out and falls headlong down the stairs. These characteristics are 
exactly those that permit subsuming his action under emotions. 


XI. AN EMOTIONAL BEHAVIORAL SEGMENT AS 
DESCRIBED BY A NEWSPAPER REPORTER 


Frequently, the severity of an emotional response is determined by 
the immediately preceding actions. Often, the very suddenness of 
the presentation or appearance of the disturbing stimulus accounts 
for much of the disruption, while under other circumstances, the 
sudden appearance plus the shocking stimulus function of the 


occurrence determine the severity of the emotional action. 


12 Broadcast by Robert Stimson, British Broadcasting Corporation corre- 
spondent, London, Jan. 30. 1948. 
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No matter how severe the action is that occurs in the shocking 
situation, it is always terminated by a response to some succeeding 
stimulus. To a certain extent this new stimulus frees the individual 
from the no-response phase of the situation, and a response may 
then be instigated that is an effective coping with the situation. 

In the following news-service eye-witness account of Mohandas 
Gandhi's death will be found examples of these various phases of 
the emotional behavioral segment. The preoccupation of the audi- 
ence with Gandhi's attire and actions as he entered the garden, the 
disrupting stimulus of Gandhi being shot, the no-response period, 
the new stimulus in the form of the American, and the frenzied 
reaction of the crowd combine to trace the sequence in a typical 
emotional action. 

Robert Stimson, British Broadcasting Corp. correspondent, 


broadcast the eyewitness account of the assassination of Mohandas 
K. Gandhi: 


At three minutes past 5 o'clock, Mr. Gandhi came out of Birla 


House and, because he was a little late for evening prayers, he stepped 


his recent fast. 
He was wearing his usual white loin cloth and 
had thrown a shawl around his chest 


more briskly than at any time since 


a pair of sandals. He 
» as it was getting chilly. 


His arms were resting lightly on the shoulders of two companions 


and he was smiling. 


There were only 200 or 300 people in the garden, and they pressed 
towards him as he climbed the steps lea 


ading to the small raised lawn 
where the congregation had gathered. 


As he got to the top of the steps and 


approached the crowd, he 
took his arms from the 


shoulders of his friends and raised his hands in 
salutation. He was still smiling. 

A thick-set man, in his go's I should say and dressed in khaki, was 
in the forefront of the crowd. He moved a step toward Mr. Gandhi, 
took out a revolver and fired several shots at almost point-blank r: 
It did not sound like a revolver but like a chinese cr: 
have let off. Mr. Gandhi fell. 


GRABBED BY AMERICAN. 


ange. 
acker a child might 


For a few seconds no one could believe what 
had happened; every one seemed dazed and numb, and then a young 


American who had come for prayers rushed forward and seized the shoul- 
ders of the man in the khaki coat. 


That broke the spell. 
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There was a terrible cry of anguish—a wailing lament—from the 
crowd. Half a dozen people stooped to lift Gandhi. Others hurled 
themselves upon the attacker. I saw flailing arms beating his head and 
shoulders, and soon there was blood on his face. He was overpowered 
and taken away. 

Meanwhile, Gandhi was carried tenderly back to the house across the 
main lawn that is brightly decked with flowers. I walked beside him. 
Those who were carrying him covered him with his own shawl; but his 
head was uncovered. His eyes were closed and there was a look of peace 
on his face. 

He was taken into the house, into a bedroom on the ground floor, 
and there about a half-hour later he died as a member of his household 


read verses from Hindu scriptures. 


For the sake of clarity, we must poi nt out that when the crowd 
was described as “numb and dazed,” this was the emotional or 
“no-response” phase of their behavior. However, the lifting of 
Gandhi and the aggression against his attacker are obviously co- 
ordinated and adjustmental (i.e., nonemotional) behaviors. 


XII. STUTTERING: RECURRENT SPEECH 
DISRUPTION ** 
Harris Hill 


An emotional behavior segment is a slice of an organism's be- 
havior that shows the organism attending to a stimulus object and 
hearing it or seeing it but doing nothing further in an organized 
way as required by the situation. For example, when I have seen 
a gunman threatening me, I should grapple with him, run away, 
yell or something of the sort. If instead of doing something like 
that, I see him and faint or “freeze to the spot.” I have just illus- 
trated an emotional behavior segment. In this section, we consider 
how disrupted speech may fit into emotional activity. 

The effects of mild behavior disorganization may have but 
little disturbing influence on other actions. Severe disruption, es- 
pecially if it occurs seyeral times under similar circumstances, may 
produce permanent or semipermanent results. That changes in 


e 
18 Hitt, H. An interbehavioral analysis of several aspects of stuttering. 


J. gen. Psychol., 1945. 32, 289-316. (Reproduced by permission of the author 
and the publisher.) 
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behavior due to severe disorganization are deleterious were shown 
in studies by Pavlov. Discrimination not only failed when the 
circle and the ellipse became very nearly the same figure, but 
failed as well at proportions that had previously been distin- 
guished with ease. f SS 
A similar but much more complex form of behavior disor- 
ganization may be used to illustrate speech breakdown. A con- 
sideration of stuttering will illustrate several of the psychological 
factors that may be responsible for disruption when a response, 
that has failed in the past, must be attempted again. The diagram 
accompanying the following excerpt illustrates only one of the 
many forms of stuttering. The details are relatively simple in that 
no anticipation of difficulty occurs; the individual blocks without 
expecting interruption. Nevertheless, it must be emphasized that 
past instances of blocking exert their influence in breaking up the 
stimulus-response coordination. Although we may be sure that 
physiological activities take place during severe stuttering, the 
following paragraphs are only concerned with breaks in otherwise 
organized speech responses. 


The following diagram shows perhaps the least complex type of 
blocking which involves an emotional behavior segment. The disrup- 


tive segment occurs after the initial sound of a word has been uttered. 


Emotional Behavior Segment without Anticipation 
There is the ba- E. B. S. ba-ba-ball. 
=e Oe 
Association or conditioning has invested the process surrounding the 
production of this word with fear or strong fecling 
block may be a product of auditor or total situ 
tors. After the tonic block disappe 


responses, or the 
ation precipitating fac- 


ars the word is completed either as 
an integrated action or with accompanying clonic re 


actions. 
Psychological stasis, except in severe natural surroundings, is no 
longer than a few milliseconds. Usually emotional 


activities are initiated 
by sudden, unexpected stimuli without anticip 


ation of any kind. At 
other more infrequent times in normal experience, 


quent intervals with the stutterer, they come at 
but with anticipation. In the latter case, that with 


, and at more fre- 
an unexpected time 


anticipation, there is 
usually some preparation for a definite type of action when the particular 
stimulus appears. With the normal speaker, and the stutterer in non- 
speaking situations, the pre-determined behavioral sets, or more tech- 
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nically psychological, the implicitly correlated stimulus-response func- 
tions, ordinarily operate; i.e., through consideration of the situation, the 
person determines a course of action, and this action takes place when 
necessary. Here there is no emotional behavior segment because the 
person has behavior equipment which is adequate to the situation and 
which precludes disruptive reactions. 

The stutterer cannot provide himself with predetermined be- 
haviors which will function in speaking situations to insure intact lan- 
guage interactions. He may attempt to do so by verbalizing to himself 
that when speech is demanded he will talk easily, that he will not be 
disturbed by the auditor, or that he will not think about the feared words 


beforehand, yet when the time comes for action, although infrequently 


there may be some slight, favorable change, introspection has added to 
his difficulty. In attempting feared words orderly progression is dis- 
rupted or entirely broken off and no consummatory response imme- 
diately occurs which is correlated with the specific stimulus situation. 
This is the typical emotional behavior segment. We make this state- 
on of the character of anticipation 


ment concerning stuttering by t 
and the nature of the ensuing speech behavior segment in which no 
orderly response patterns occur. This view is also held in part on the 
basis of the repetitive vocal activities which substitute for the smooth, 
final response of saying a word. 

We do not wish to say that all stutterers’ speech abnormality is of 
this nature, as apparently a considerable amount of it has been learned 
and conditioned, but we do wish to point out that during the emotional 
behavior segment, Or in the disruptive period which may succeed it, 
any available behavior which is in any manner appropriate, and much 
which is not, is adopted during the disorganization or emotional phase. 
If such conditions held for a great number of situations, or intensely 


for fewer situations, specific patterns of post-emotional behavior seg- 


ment acts might be established through conditioni Disparity of symp- 
toms between individual stutterers could thus be partially accounted 
for as well as the specificity of each individual's reactions. 

If the emotional behavior segment is not too severe, a perseveration 
of the activity which was proceeding when it appeared may continue 
until either a new stimulus organizes behavior, or until the individual 
becomes aware of what is occurring and voluntarily does something to 
stop it. In either case, the stutterer has issued forth out of an emotional 
behavior segment into orderly, satisfactory (non-emotional) adjustmental 


Speech. He is no longer “hung-up” [pp. 307-308]. 
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XIII. AN EMOTIONAL BEHAVIORAL SEGMENT 
Burciikx Srors Auro on Tracks; Falls ‘ro 
HEED WARNING SHOUT !4 


Joseph J. Landis, 69, of 1011 Mary's Drive, was killed at 10:01 A.M. 
Wednesday when the car he was driving was struck and dragged over 
300 feet by the Santa Fe streamliner No. 15 at Twenty-second and 
Broadway. 

Landis, a butcher for the Razook Finer Foods market, 2901 West 
Central, had been to the Cudahy Packing company to buy meat. He 
was driving west, leaving the plant, when struck. 

The streamliner was going north. David F. Sharp, engineer, of 
Route 2, Emporia, told Traffic Investigator George London he was 
going between 28 and 30 miles an hour when he saw the car stop on 
the tracks, He was unable to bring the heavy train to a stop in the 120 
feet he had after first seeing the car. 


Auto SMAsHED BADLY 


The automobile, owned by L 


andis’ employer, Sam J. Razook, was 
smashed completely on the left sid 


e, but did not overturn. It was draped 
around the front of the giant diesel locomotive and had to be rocked 
free. 


Richard Oliverson, 54, o£ 3010 Maple, was a witness to the accident. 


For the Past 15 years a watchman for Cudahys, and since 1938, day 
watchman at the west gate, Oliverson said he shouted, “Streamliner 


coming!” to Landis and the car just ahead of him as they went through 
the gate. 


The car ahead, Oliverson said, crossed the tracks and stopped be- 
fore going onto Broadway. To his horror, the 1935 car driven by Landis 
stopped on the tracks. 

“I ran to the car, opened the door, 


and told the man he'd better 
get off the tracks, that a train w 


as coming,” Oliverson said. “He looked 
at me and looked toward the train. I thought he was re 


He could have gone either way—b; 
train” (sic. ]. 


ady to move. 
ack or forward—and cleared the 


Stepping back, expecting to see the car 


move to safety, Oliverson 
said he stood by helplessly. By this time the 


train was so close he couldn't 


14 The Wichita Eagle (Evening Edition), Wichita, Kan., Feb. 


1948. 
Vol. 21, No. 286, pp. 1, 4. (Reproduced by permi 


ssion of the publisher.) 
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get back to the vehicle again, and in a second the locomotive went grind- 
ing into the car. 

The watchman said he believed the motor of the car Landis drove 
was running when he stopped on the tracks, but couldn't be certain. He 
said he did not know whether or not Landis stalled the motor after the 
warning. 

Rushed to St. Francis hospital by Cochran ambulance after being 
extricated from the smashed auto by bystanders, Landis was pronounced 
dead on arrival. 

Landis had driven just a few feet inside the city limits when the fatal 
crash occurred, according to the police. It is the first 1948 traffic fatality 
for the city, and it occurred on the city's sixtieth day without a fatal 


CLASH cy 5 


The preceding item is a news story of what appears to be a 
typical emotional behavioral segment. It would be far better to 
observe such events in the laboratory, but, since it is morally im- 
possible to stage them in the drastic way in which Landis’ acci- 
dent occurred under natural conditions, we do the best we can 
with the facts as reported. One test of the validity of the reported 
incident is: How well does it fit the description of other kinds of 
emotional behavioral segments? 

The outstanding feature of the accident as observed by the 
Watchman is the time element. Apparently, if Oliverson had suffi- 
cient time to run to Landis’ car and warn him to get off the tracks 
because the streamliner was coming, Landis had time in which 
to carry out some act. It is not failure to see the train that was the 
apparent cause of the accident, for Oliverson informs us that 
Landis looked both at him and the train as he (Oliverson) stepped 
back fully expecting Landis to move to safety. Although Oliverson 
believes that the motor of the car that Landis was driving may 
have been running at the time of the accident, that is not impor- 
fant because there was adequate time for Landis to jump out of 
the car and save his life. 

Although the very specific details of Landis’ behavior can 
never be known, first, because he was killed, and second, because 
there was no observer inside the car who might have lived to tell 
the story, we may reconstruct the events as follows. We may be 
certain that a typical behavioral segment was initiated when 
Landis heard the watchman’s warning and attended to the train. 
There is also sufficient evidence to warrant the inference that he 
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perceived or “saw” the train. So far, this is a typical behavioral 
segment, but it is quite atypical beyond this point because whereas 
an ordinary behavioral segment is followed by a final reaction 
system as in the case of the driver of the car ahead of Landis’, 
Landis does not drive the car ahead or back nor does he leap out. 
Apparently, he does nothing in the way of an overt psychological 
reaction such as the situation demands. It is reasonable to sup- 
pose that, during the time he should have been acting psychologi- 
cally, he was in a condition of psychological inactivity or “‘paraly- 


sis.” In everyday terms, he might be described as being “frozen to 
the spot.” 


XIV. THE STARTLE RESPONSE 
N. H. Pronko 


The newborn infant performs some types of activity that have 
puzzled psychologists. Among them is the startle reflex which is 
elicited by sudden or intense stimuli of any sort but particularly 
by sudden, sharp noises. High-speed motion-picture analysis shows 
that some of the components of this reflex act are blinking, closing 
of eyes, quick forward thrust of head and neck, and a contraction 


of the abdomen that involves forward movement of the trunk and 
pronation of the arms. 


: The question is: How can the newly born infant perform such 
action? Older psychologists called it an “innate response” and let 
it go at that. Even the behaviorists explained it in this simple 
fashion. We believe that a more painstaking analysis is necessary. 

One of the important features of the reaction we 


8 : are consider- 
ing is its lack of differentiation w 


l ith respect to the stimulus objects 
that call it forth. Cold water, loss of support, loud sounds, intense 
lights—all indiscriminately call out such disorganized action as 
has been described above. Furthermore, this is a highly invariable 


response, showing uniformity from time to time in the same 


: 15 This merely means that reactions showing the characteristics of psycho- 
logical events were not observed for a time. Landis failed to show the s nec ty 
called for in his secing the streamliner as well as in ħearing Oliy erson's Warning 
The differential or discriminatory as well as the integrated, variable, modifiable, 
and other features so commonly seen in his behavior (e. g., starting and operating 

g a 


the car) were not apparent in his activities 5 
F s during the phase we have labeled 
“emotional.” 8 F e have lab 
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individual as well as from one individual to another. In other 
words, it is as universal as a knee jerk or a swallowing or sneezing 
reflex, occurring in Turks, Britishers, Americans, Mohammedans, 
and Protestants alike. It cannot be delayed or easily inhibited but 
occurs rather automatically.“ Essentially, what we have said 
amounts to this—that the startle response lacks the usual charac- 
teristics of psychological interactions to which we have repeatedly 
alluded. In other words, if we grant that there is a continuum of 
acts distinctly physiological at one end of the scale and definitely 
psychological at the other end, we are forced to place this reaction 
closer toward the physiological than the psychological pole. At 
best, it is behavior at a most elementary level only. 

Perhaps at later stages of behavioral development, through 
conditioning and so on, we may study it as a definitely psychologi- 
cal response. The adult who is reading a mystery and is startled by 
the cat moving in the next room or is “surprised” by someone in a 
passageway furnishes convenient examples of an act which may 
at this stage be inhibited, delayed, modified, and so on, within 
certain limits. But an organism cannot inhibit a knee-jerk or the 
vomiting reflex of a “sick stomach.” This is the essential difference 
between the infantile and the adult startle response. The adult's 
behavior shows characteristics not found in tissue-excitation situ- 
ations; the infant's “startle” comes closer to such specifications. 

One last problem remains. How shall we account for the origin 
of the startle response? Is this an exception to the hypothesis of 
the reactional biography which states that all behavior is acquired 
during the individual's life history? We think not. In order to 
understand the development of the startle reaction, we need only 
take account of the organism’s prenatal development. For 9 
months, beginning at the point of conception, the organism is 
Maintained in a remarkably constant and stable environment. 
Sheltered within the insulating walls of the mother’s abdomen, the 
fetus enjoys a milieu of remarkably homogencous stimulation. 
Light stimuli do not enter. Sounds are muffled. Temperature 
variation is negligible. Touch, smell, and taste stimuli do not 
exist in the ordinary sense. Being anchored, there are no sudden 
or large displacements of the organism through space. “Falling” 
or “being dropped” are experiences that are barred to the organ- 
ism during the first 9 months of its existence. 

Small wonder that certain psychoanalysts talk about a birth 


350 Empirical Foundations of Psychology 


trauma, for compared with its prenatal existence, the child, fol- 
lowing birth, enters a new and uncertain world. In place of the 
constant food supply, there are intermittent meals and hunger to 
deal with. The bath water may be too hot or too cold, or the infant 
may stay wet and cold a long time unattended. Loud noises and 
intense lights are now experienced for the first ime. Worse still 
are the sudden displacements by those who handle the child, as 
well as the accidental falls from perambulators, cribs, and high 
chairs. Although he has lived and developed for g months, he has 
had no opportunity for building up reactions to such situations. 

Under the circumstances, being unequipped with an organ- 
ized behavioral repertoire, he does only one thing. On the occasion 
of his first fall, the reaction called the startle reflex is performed 
and becomes organized with such general stimulating circum- 
stances as a stable response. This is a case of “immediate-behavior 
origin” similar to the action of an infant in first contact with a 
hot radiator, A complex series of responses is not necessary to 
acquire such a primitive response. The very first contact guarantees 
an instantaneous origin of one or another reaction. Obviously, if 
no organized response was built up during the preceding 9 months, 
one can expect only the all-out, uncoordinated act called the 
“startle reflex.“ 

The formulation of the startle reflex here proposed suggests 
the hypothesis that, should the prenatal circumstances permit a 
gradual increase in dosages of noise, light, and other intense stimu- 
lation, the organism would gradually build up responses of an 
organized sort. If the fetus could be made to fall through space 
from conception on, in line with other behavioral development, 
it is reasonable to suppose that some more organized adjustment 
might evolve. Under the circumstances, it is difficult to test such a 
hypothesis. Therefore, the validity of our interpretation must be 
judged by its conformity with general behavioral principles. 


AL 


REMEMBERING 


I. REMEMBERING AS A FORM OF DELAYED ACTION 
John Bucklew, Jr. 


Science thrives on making distinctions, and the science of psy- 
chology, with its specific and varied data, is especially dedicated 
to this task. To ignore the concrete differences among phenomena 
in favor of generalities is to introduce confusion and disorder into 
the psychological household. Psychology often employs the terms 
of popular speech for its vocabulary, but invariably these come 
to have specific or restricted meanings which differ considerably 
from popular usage. Remembering is one such word which in 
ordinary language stands for several different, though related, 
kinds of behavior. In one sense, it refers to the direct repetition of 
a previously learned act, as when the man remembers the poem he 
learned as a schoolboy. In another sense, it refers to any implicit 
action, as when I remember how the gymnasium was decorated for 
the dance last night. The looseness of popular usage becomes ap- 
parent when we change the above to read, “I think of how the 
gymnasium was decorated.” Thinking and remembering are given 
different definitions in science; in popular speech, they may be 
used interchangeably. 

_ Remembering, as a psychological category, can be made to 
include a type of activity having several distinct characterizations. 
For one thing, it is activity pointed toward the future, not the 
past. This morning I wish to remember to mail a letter I wrote last 
evening, therefore I arrange my morning walk to the office so that 
I will pass a mailbox. Later, the sight of the mailbox stimulates me 
to perform the action I had planned earlier. 

BoE 
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Remembering, in this sense of the word, is a delayed action. 
It cannot be concluded immediately but must be postponed to 
some future time and place where a substitute stimulus will operate 
to bring about its completion. For this reason, it has a distinct 
value in a well-ordered life, for it serves to coordinate earlier be- 
havior with later. An orderly routine of living is most conducive 
to the successful performance of these protracted segments ol bë- 
havior, and one of the first symptoms of disorganized personality 
is failure to perform remembering behavior effectively. 

In the morning when I arise, 


I do not happen to see the 
letter I have written, the remembering-behavior segment may not 
be initiated at all. Later I will say I have forgotten to mail the 
letter. Or if I do not take the proper route, or am engrossed in 
conversation with a friend when I pass the mailbox, it has no 
chance to operate as 


a substitute stimulus. In this case, the be- 
havioral segment fails of completion, and another form of for- 
getting has occurred. Later, a glimpse of the unmailed letter in 
my coat pocket may stimulate me to initiate the final action, but 
in this case, fruitlessly, for the essential mailbox is not in my im- 
mediate surroundings. Here the final phase of the remembering 
action has been displaced so that it cannot be completed. It has 
been initiated by a substitute stimulus other th 
Only too often the final phase of our remem 
or alter it should! 
Remembering-behavior se: 
siderable periods of time with 
between the beginning 


an the one planned. 
bering occurs before 


ments may be delayed over con- 
many other activities interpolated 
and the end. How is it possible for people 
to perform such delayed activities? Although they have reached 
no complete agreement on it, psychologists have been investigat- 
ing the delayability of response for over a third of a century. 
Experimental techniques have been developed which permit the 
investigation and comparison of delayed responses in several spe- 
cies of animals, one of the earliest experiments making compari- 
sons among children, apes, dogs, rats, and other animals. The 
techniques of experimentation vary, but the following is typical. 
The subjects are placed in an apparatus or room in which one of 
several doorways leads to some reward (such as food). The correct 
doorway is varied from one trial to the next in r: 
ment but will always have a li 
jects have learned alway: 


andom arrange- 
ght shining above it. After the sub- 
s to go to the lighted doorway, the delayed 


Remembering 353 


response is introduced. This is accomplished by lighting the cor- 
rect doorway momentarily and then holding the subjects behind 
a barricade for a definite length of-time after the light has gone 
out. When they are released, will they be able to go to the correct 
door? For organisms which can handle objects, such as chimpan- 
zecs or humans, the technique may be varied by concealing the 
reward in view of the subjects under one of several boxes. The 
distinctive cue for the correct box may be its position, color, shape, 
or size, or combinations of these. 

Two generalizations have emerged from delayed-response ex- 
periments. First, there is some relationship between the length 
of delay possible before the correct choices become only a matter 
of chance, and the position of the animal in the phyletic scale. 
Chimpanzees, for example, can endure longer delays than can rats. 
Secondly, the higher organisms seem capable of a variety of ac- 
tivities during the delay period without interfering with the ac- 
curacy of choice, whereas lower organisms bridge the delay period 
most efficiently by maintaining a postural set toward the correct 
doorway. A rat that may properly delay a response when he is 
permitted to face in its direction, may not be able to do so if he 
is turned in the opposite direction during the delay period. The 
change in postural orientation may disrupt the performance of 
the delayed response, although even this condition has not always 
interfered with the completion of a delayed response. 
lay of response relate the remembering- 


These principles of de 
easing complexity of organisms in the 


behavior segment to the incr 
evolutionary scale. The typical remembering-behavior segments 
of human adults differ from the delayed response in several re- 
Spects. For one thing, they are usually contrived and executed by 
and are not accomplished through experi- 


the person himself 
The human must learn how to perform 


Mental manipulation. 
remembering behavior, as the mother who sends her child to the 
Store for the first time can testify. Secondly, the typical remember- 
ing-behavior segment differs from the delayed-response experiment 
t is initiated. In the example of letter 


in the manner in which i 
in absence of the mailbox itself. 


Mailing, the action is initiatec 
The individual responds to it implicitly through substitute stimuli. 


e — 
or a more complete discussion of the delayed response, the reader is 
referred to Moss, F. A. (ed.). Comparative Psychology. Chap. 10. New York: 


Prentice-Hall, 1942. Pp. 404- 


354 Empirical Foundations of Psychology 


In the delayed response, the action is initiated in the same 
situation, in the presence of the stimulus to which the final ad- 
justment will later be made. Finally, human remembering is 
undoubtedly more complexly organized through the use of lan- 
guage behavior and other forms of implicit or semi-implicit re- 
sponses. 

One more characteristic of remembering needs to be men- 
tioned. It is usually temporary, very often being performed once 
and never again. This characteristic separates it from the more 
permanent behavioral equipment resulting from ordinary learn- 
ing. The temporary nature of remembering behavior, as contrasted 
to more permanent learning equipment, is well appreciated by the 
student who plans various memory aids to help him on tomorrow's 
examination. The reader who expects to find an explanation of 
the stability of learning is referred to the chapter on learning 
where such a discussion properly belongs. As will have been noted 
in the above, remembering technically refers to facts other than 
behavioral acquisitions. One does not need to acquire reactions 
in order to remember. 

It is highly probable that most of our remembering acts in- 
volve delaying responses which have already been acquired in the 
past. However, when I must learn a formula to “give back” on 
an exam, then we have learning and remembering interrelated. 


Such a situation shows all the more clearly the need for distin- 
guishing between the two. 


II. SOME CHARACTERISTICS OF DELAYED RESPONSE: 
I. IMPORTANCE OF THE DISTANCE 
BETWEEN THE CHOICE OBJECTS 


Delayed-response experiments with human and infrahuman ani- 
mals show the essential, triphase characteristics of remembering 
actions. In fact, they might well be described as rudimentary re- 
membering events. The action is “forward looking”; it is initiated 
when the experimenter brings the animal into visual contact with 
a stimulus object such as a bit of food (phase one), then a period 
of delay is introduced with the food object out of sight—perhaps 
placed under one of two or more boxes (phase two), and the event 
is completed if the animal succeeds in going to the box under 
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which the food is placed, the box serving as the substitute stimu- 
lus (phase three). 

In the. first experiment to be- described, by Harrison and 
Nissen, certain features of the substitute stimuli were studied. 
These features were the spatial relationships between the objects 
under which the food was placed. For example, in a two-choice 
situation, could the animal more successfully respond after the 
interval of delay if the food were under one of two objects sepa- 
rated by only a few inches or by several feet? Further, what would 
happen if the food were presented (phase one) in one of two objects 
widely separated, but if these were brought close together before 
the animal was allowed to complete the response (phase three)? 
Lastly, what would happen in the reverse of the immediately 
preceding procedure? 

Eight adult and near-adult chimpanzees served as subjects. 
A slice of banana was used as a lure on each trial. 

The subject worked in an outdoor cage, and the apparatus 
was set up just outside one side of the cage. It consisted essentially 
of a board 66 inches long on which were mounted four hinged 
food covers 3 by 2 by 2% inches. On any one trial only two covers 
were in place. The spacing of the covers is illustrated as follows: 

a b c d i 
The distance from b to c was 5 inches, center to center, and from 
a to d it was 60 inches, center to center. 

In the initial phase of some trials, covers a and d were in 
place, and the chimp observed food placed under one or the other. 
During the interval of delay, the apparatus was screened, covers 
a and d were removed, and b and c were substituted. If food had 
been placed under a, it was now under b; if it had been under d, 
it was now under c. Thus the cover with the food was in the same 
Spatial relationship with the cover without the food in the initial 
and final phases of the delayed response, but the distance between 
the covers was much less in the final phase. 

On other trials, the above procedure was reversed, and the 
choice objects were initially close together and finally far apart. 

Two other variations were made in the procedure. Covers @ 
and d were used in both phases, and the same was true in the case 
of covers b and c. 


2 Harrison, R. & Nissen, H. W. Spatial separation in the delayed response 
performance of chimpanzees. J. comp. Psychol., 1941, 31, 4277435- 
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In the delayed-response experiment, the e nap e 
experimenter place the food under one of the pair apne =~ po 
the board was drawn back and screened from the cage. After a 
measured time interval, the board was pushed forward so that the 
animal could reach through the cage and secure the food from 
under the food cover. ; 8 

Since the experimenters were interested in the ä 
curacy of performance in the four situations, it was necessary 7 
keep the general level of performance below perfection (100 per 
cent successes in all situations) and above the 50 per cent level o 
success. This was done by varying the length of the period of delay 
or by distracting the animal by tossing him a peanut during the 
delay. 

Seven of the eight subjects performed better when the boxes 
were far apart in both initial and final phases (a and d) than they 
did when the boxes were close together (b and c). Furthermore, 
when the distance separating the food boxes was changed during 
the delay, successes were more frequent when food was presented 
under a or d and offered after the delay under b or ¢ than when 
the initial phase employed b or c and the final phase a or d. In 
brief, greater separation of the food boxes at the initiation of the 
delay was conducive to greater accuracy than was greater separa- 
tion at the time of the completion of the response; a greater dis- 
tance between the choice objects throughout the delayed trial was 
more effective than a lesser distance., 


Change in the absolute positions of the food covers was gen- 


erally detrimental to Success, suggesting that the animals, in per- 


forming delayed responses to spatially separated objects, react to 
both the “relative” and the “absolute” positions of the objects. 

This can be concluded from the general nature of the results: 
(1) When food was presented under a or d and tested under a or d, 
responses were 87 per cent correct. (2) When b or c w 
both phases, the per cent of correct re: 
food was presented under aord 
cent of the responses were corre 
under b or c and tested under a 
were correct. 

Consider numbers 1 
are used in each c 


as used in 
Sponses was 74. (3) When 
and tested under b and 73 per 
ct. (4) When food was presented 
or d, only 56 per cent of responses 


and 3. The same distance relationships 
ase in initiating the del 


ay but not in the com- 
pletion of the response. And when 


the distance relationships 
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change during the delay, the level of successes decreases. Successes 
are frequent (73 per cent) under these changed distance relation- 
ships, indicating that “relative” relationships of the objects of 
choice are responded to, but the decrease testifies to the signifi- 
cance of the “absolute” relationships existing between the ob- 
jects of choice and other objects in their surroundings. “Absolute” 
refers to the distance between the objects, the position of the 
covers with respect to the board upon which they were placed, 
and other spatial relationships. The experiment which follows 
this one investigates further the details of “absolute” and “rela- 
tive” factors in spatial types of delayed responses. 

The experimenters draw the following conclusions regarding 
the significance of the distance between objects of choice in this 


sort of delayed reaction. 
1. Eight mature chimpanzees made significantly higher scores in 
spatial delayed response when the food containers were 60 inches apart 


than when they were 5 inches apart. 
separation was much greater at the 


2. The effectiveness of spa 
time of baiting or presentation of the cue than at the time of response, 
at the end of the delay interval. 

3. The results suggest that the animals responded to both the “rela- 
tive” and “absolute” positions of the food containers. 

4. Shifting the position of the food containers between baiting and 


response lowered the accuracy of the performance (p. 435]- 


III. SOME CHARACTERISTICS OF DELAYED RE- 
SPONSE: I. “RELATIVE” AND “ABSOLUTE 
RELATIONSHIPS BETWEEN CHOICE 
OBJECTS 


Ina follow-up of the preceding experiment, Harrison and Nissen ° 
analyzed in more detail the ways in which the substitute stimuli 
for delayed responses operated. The present experiment was de- 
Signed to find out more about the “relative” and “absolute” fea- 
tures of the spatially separated objects of choice (food containers). 


` 3 Harrison, R. & Nissex, H. W. The response of chimpanzees to relative 

aud absolute positions in delayed response problems. J. comp. Psychol., 1941, 

See 4 (Reproduced by permission of the American Psychological As- 
ation and the Williams & Wilkins Company.) 
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The problem is illustrated in the following way. Three food 
boxes might have these spatial relationships: 
x „ ¥ 2 
If only x and y are presented to the subject and he witnesses food 
being placed under y, and then, during the delay, the food cover : 
is removed and z is put into place, how will the subject 5 
after the delay to the situation y—z? An “absolute” response would 
be defined as a reaction to y, to the original object, in spite of the 
changed relationships of the objects of choice. Note that the booed 
containers are identical in appearance, and this “absolute” re- 
sponse would be based upon the positions of y with respect aie 
board holding the food containers and other objects in the setting. 
A response to z would be a “relative” reaction, a response to the 
same spatial relationship between the objects of choice that existed 
when the delayed reaction was initiated. ; 
Basically, this is the procedure that was employed by Harrison 
and Nissen. However, in different experimental settings, the dis- 
tance separating the two food containers was varied. The apparatus 


was similar to that employed in the preceding study. The different 
settings were: 


Setting 1 (food under c, dist 


ance 5 inches): 
Initial position . b 
Final position . .. s & d 
Setting 2 (food under d, dist 
Initial position ..., d £ 
Final position à e d 
Setting 3 (food under b, distance 15 
Initial position. a b 
Final position... b e 
e f 
b e 


A 20-second interval of delay was used, and, after the subject 


observed the food being placed under the cover as indicated, the 
lood containers were shifted whi 


screened from the subject. Actual 
under both food covers, 


le the board carrying them was 
ly, a slice of banana was placed 
or under neither, for the test at the end 
of the delay to avoid training the animal to respond on either an 
“absolute” or “relative” basis. The experiment w 


as not performed 
to discover whether or 


not chimpanzees could build up either or 
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both types of delayed responses but to find out how they would 
respond at the time of the experiment. 

EXPERIMENT A. Three adult chimpanzees served as subjects 
and were given 256 delayed-response trials with 128 trials on 
Setting 1 and 128 trials on Setting 2. All subjects responded pre- 
dominantly to the “relative” positions of the food containers. That 
is, in Setting 1, they responded after the delay to d and in Setting 
2 to c. About 8o per cent of the responses were of this relative“ 
sort. 

EXPERIMENT B. Two of the chimps were given 640 trials on 
all four settings in mixed order, 160 trials on each. For Settings 1 
and 2, responses again were predominantly “relative.” However, 
with Settings 3 and 4, where the food covers were far apart, the 
majority of the responses were “absolute.” Here the animals more 
often reacted to the original container in which food had been 
placed. It appeared that the distance separating the objects of 
choice was an important feature in determining whether or not 
responses were “relative” or “absolute.” 

EXPERIMENT C. With two chimpanzees serving as subjects, 
Settings 1 and g (smaller distance between food boxes) and Settings 
3 and 4 (greater distance between food boxes) were presented in 
alternate sessions for a total of 256 trials with each pair of settings. 
Again, responses to Settings 1 and 2 were primarily “relative” and 
to Settings 3 and 4 predominantly “absolute.” 

EXPERIMENT D. ‘This experiment was designed to see whether 
or not primarily “relative” responses (Settings 1 and 2) would be 
influenced by some obtrusive and constant landmark. A “barber 
pole” 7 inches high, painted with red and gray stripes, was fastened 
to the front edge at the center of the board carrying the food con- 
tainers, When food covers b and c were presented in beginning a 
delayed trial, the barber pole was to the right of c. Then, when 
c and d were presented after the interval of delay, the pole was 
between the objects of choice. 

Each of the three chimpanzees used in Experiment A received 
64 trials with each of Settings 1 and 2 with the barber pole added 
ba the stimulus setting. Responses were still predominantly to the 
relative“ positions of the objects, but the dominance of “relative” 
Over “absolute” responses was much less than in Experiment A, 
being 67 per cent as compared with So per cent. 

The results of the four experiments are summarized thus: 
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Seven adult chimpanzees were given a total of 3456 trials in spatial 
delayed response. By shifting the boxes during the delay interval, the 
experimenter gave the subject opportunity to respond to either relative 
or absolute position—that is, to the box which had the same position 


relative to the second box, or relative to stable features of the experi- 


mental situation, as had the container which was 
of the trial. 


aited at the beginning 


The results show clearly that the type of response made was a func- 
tion of the distance between the boxes. When the containers were close 
together, response was predominantly to relative position; when they 
were farther apart, response to absolute position was dominant. 

The addition of a conspicuous and stable landmark to which the 
position of the baited container could be related somewhat increased 
the percentage of responses to absolute position. The data suggest, also, 
a possible generalization or interference of reaction tendencies to abso- 
lute versus relative position [p. 455]. 


IV. ANOTHER TYPE OF DELAYED RESPONSE 
IN THE CHIMPANZEE 


The two preceding studies of delayed response required the chim- 
panzees to respond, after an interval of delay, toa spatial relation- 
ship between two objects of choice. In the experiment which fol- 
lows, selected from a series of studies by Riesen and Nissen, the 
initial phase of the delayed reaction brings the animal into con- 
tact with a colored light (either red or green). To complete the 
action satisfactorily the animal must, after a delay, respond to a 
second light of the same color as the original. Thus, the first light 


serves as a substitute stimulus for the second. (This is called the 
matching-[rom-sample technique.) 

APPARATUS AND PROCEDURE. A box 27 inches wide, 15 inches high. 
15 inches deep, was mounted on tracks so that it üd be pushed 
against the wire netting of the animal cage or be withdrawn, out of reach, 
a distance of 10 inches. The side of the box f; 


panel containing three windows of flashed opal glass, cach 5 inches wide 


. 4 RIE i 5 & Nissen, H. W. Non-spatial delayed response by the match- 
ing technique. J. comp. Psychol., 1942. 34, 307-313. (Reprinted by permission 


of the authors, the American Psychological Association and the Williams & 
Wilkins Company.) i 


acing the subject was a 
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and 8 inches high; a space 514 inches wide separated adjacent windows. 
Behind each window a 150 watt G. E. red or green bulb could be flashed 
on or off. These bulbs, being protected from extraneous illumination, 
could not be seen through the opal glass. The middle window was in 
fixed position; the two side windows could be moved back by the sub- 
ject reaching through the cage netting with its fingers. 

The animal was first trained to push that one of the two side win- 
dows the color of which (red or green) matched the color of the middle 
window. All the windows were lighted and the box was moved against 
the cage. If the subject pushed the window of matching color, a small 


piece of orange or banana automa ically dropped down in front of the 
window. Incorrect choice was not rewarded. Correction in case of 
error (ile, a second choice) was permitted only during the early part 
of training. After this problem was learned, the following changes in 
Lin order: (1) The middle window was lighted 
not turned on until the apparatus was in 
turned off just as the side 


Procedure were introducec 
first and the side lights were 


place for response. (2) The middle light v 
lights were turned on. (3) The middle light was turned on for 5 seconds, 
then turned off, After a measured interval of time the side lights were 


turned on, ending the delay period, and, simultaneously, the apparatus 


Was pushed forward into response position. 
for this experiment was limited (July 6 
mbi, a nine-year-old adolescent fe- 


REsuLTs. The time available 
to Aug. 10, 1938). Training of Ka 
20 trials, that of Wendy, an adult female, 


male, was discontinued after 5 
after 460 trials. Neither animal had mastered the problem of responding 
to the matching color at the end of this training. 


The third subject. Bimba, a preadoles ent female, nine years old, 


completed all preliminary training in 640 trials. Step 3 
delayed response tests may be 


described above, 


Was then ; ae 
vas then introduced. ‘The results of the 
ummarized as follows: There were 40 trials ( 
of correct responses at each of 


two sessions of 20 trials 


eac 2 š 

i at each delay interval; percentage 
the delay ; 5 2 

© delay intervals of 2 sec 4 Sec, 8 sec., 15 
per cent, and 75 per cent re- 


sec., and go sec., was 83 


ber ce 2 — 
Per cent, go per cent, 88 per cent, 78 
is reliably above chance (exceeding 


spectiy 
Pectively, Each of these scores 
nt) and perhaps 


50 a . . n 
50 per cent by 3.1 or more times the sigma, of 50 per ce 
W. « 85 1 

Ould have been higher if the delays could have been lengthened more 
Sradually, n 


1 It may be noted that of the 3 subjects Bimba alone had previously 
had ex s me 5 ie 5 
d extensive training in non-spatial delayed response. Other factors, 


howey, nasi 5 
wever, may have been responsible for the individual differences 
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ri he 

observed. Kambi was in rather poor health during the course of tl 
"si i ? ay have been 

present experiment. Wendy's interest in the problem may have A 
į r jäs cifectëd:s after 

attenuated by separation from her infant which was effected soon alte 


the beginning of training [pp. 307-309]. 


V. AN ANALYSIS OF CERTAIN CUES IN THE 
DELAYED RESPONSE 
J. W. Bowles, Jr. 


In the experiment here summarized, MacCorquodale * analyzed 
some of the features of the stimulus for the delayed response in 
rats. eee 

The apparatus consisted of a boxlike arrangement with Ea 
doors, each door being marked with a symbol—a cross, a Wente 
bar, a diagonal bar, or a horizontal bar. The rat was placed in = 
center on a false floor separated by a gap from the box. The fat 
had to jump this gap. During training, the size of this gap was In- 
creased until it equaled 20 centimeters. The rats became accus- 
tomed to jumping the gap through a doorway where the experi- 
menter was tapping a food cup. 

A hardware-cloth cylinder was placed over the rat on the 
jumping platform to prevent him from jumping until it was so 
desired. : 

As the animals learned to jump the increasing gap, the door 
was left less and less wide open so that they became adapted to 
hitting the door with their heads. 

Delayed trials w 


ere then introduced. A rat was placed on the 
jumping pl 


atform inside the restraint cage. After about go seconds, 
the experimenter opened the door to be used f 
the food cup under it. He ta 
seconds to attract the rat's 
see not only the food cup 

The delay was timed 


ar enough to get 
pped on the food cup for about 15 
attention. During this time the rat could 
but also the symbol on the door. 

from the closing of the door in front of 
the food cup to the raising of the restraint cage to permit the ani- 
mal to respond. Delay also was measured from the lifting of the 
cage to the time when the rat jumped. . 


LENGTH OF DELAY. Intervals of 5» 10, 15, and go seconds and 


5 MacCorquopace, KENNETH. 


An analysis of certain cues in the delayed 
response. J. comp. Physiol. Psycho. 


» 1947, 40, 239-253. 
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1, 2. and 4 minutes were tried. Even at the longest interval, there 
was no significant decline in the percentage of correct responses. 
The rats continued to jump to the door behind which the food 
had been placed about 50 per cent of the trials. (With four choices 
” expectancy would be 25 per cent.) The best-performing 
rat was tried with longer interv Is of delay, and successes were at 
the 50 per cent level with a 6-minute delay, at the 45 per cent 
level with an 8-minute delay, and again at the 50 per cent level 
with a 10-minute period of delay. In this last instance, the animal 
was returned to the living cage for 9 of the 10 minutes, obviating 
any possibility of gross postural orientation being a factor in the 
delay. 

In no case was postural orientation observed in this experi- 
ment, contrary to the findings of the pioneer investigator in this 
field, W. S. Hunter. Rats did not assume an orientation toward 
the correct opening. Instead, they typically ran around the cage 
clockwise, counterclockwise, or both. 

IMPORTANCE OF THE SYMBOLS. It had been claimed that vari- 
ous symbols on the doors might be important factors in determin- 
Ing success in the delayed response. This was not found to be the 
case. The door with the diagonal stripe was responded to more fre- 
quently than any others (total number of correct and incorrect 
responses), but there was no evidence that the door was better 
“structured” in Gestalt terminology. It did not form an inher- 
ently better perceptual field. Actually, the mechanism working 
the apparatus was behind this door, and the animals’ attention 
Was attracted by noises from it and the experimenter. 

When a test was made of the number of correct responses to 
€ach door, no differences were found, i.e., no door was correctly 
responded to a disproportionate number of times. These and 
Other tests strongly suggested that choices were not influenced 
by the markings on the doors. No door was better“ in this re- 
Spect than any other, nor did any animal build up a preference 
for one door over another. The evidence indicated that the paint- 
ung on the doors was not operating as a stimulus or a part ofa 


“chance 


stimulus complex. 

In a second phase of che experiment, some modifications were 
Introduced. After determining that an opaque hood dropped over 
the cage during the delay did not decrease the accuracy of the re- 
Sponses, the correct door was interchanged with one of the other 
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three during the delay. Thus, if the food had been placed in the 
door with the horizontal bar, that door and the food might = 
moved to the space occupied by the door with the vertical bar, ane 
the vertical-bar door placed over the originally correct opening. 
If the animal were differentiating the symbols, he should respond 
to the old door in its new position; if he were responding to he 
spatial relationships of the doors, he should jump to the old posi- 
tion with its new door, 

On the first trials, it was found that 58 per cent of the re- 
sponses were to the originally correct opening (a percentage pte 
sistent with the findings earlier in the study), indicating et 
the delayed responses were performed to the positions of the ents 
and that the animals were not discriminating the symbols. J his 
was further veriſied by the finding that approximately one n 
of the responses were to each of the other doors. The correct door 
in its new position was not responded to any more frequently 
than either of the other two. On succeeding trials, “reinforce- 
ment,” i.e., food, was given if the rat responded correctly to a 
doorway whose position had been changed during the delay ine 
terval. Unless such successes were accidental, they would require 
that the animals respond to the various symbols and not to posi- 
tional relationships of the doors. However, during the series of 


twenty trials, they never learned to perform delayed responses 
to the symbols, 


In summary, the MacCorquodale experiment revealed that, 


at least in delayed-response experiments of this sort with rats as 
subjects, the conditions on the part of the stimulus which are of 
primary importance are the positional relationships among the 


objects of choice. Possible cues such as differential marking of the 


doors do not operate as stimulus variables if the rat has an oppor- 


tunity to build up delayed responses on the basis of spatial rela- 
tionships. It further indicated that gross postural orientations 


such as observed by Hunter are not essential for delayed responses 
in che rat. 
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IONS AND 


VI. POSTHYPNOTIC SUGGES 
REMEMBERING 
N. H. Pronko 


When an individual ties a string around his finger in order to 
help him remember to do something and later looks at the string 
and remembers, “memory” e is not so difficult to understand. 
Almost ey eryone has been in situations in which he may have 
remembered to mail a letter, yet he could not say what made him 
remember. It is the manner of the operation of the more subtle 
Substitute stimuli that we wish to explore in this section. 

For our purposes, we may take a post hypnotic suggestion as 
a suitable illustration. During the hypnosis, which the subject 
has entered in a cooperative fashion from the moment he agreed 
to serve in that capacity, the subject's relationship to his sur- 
Youndings are such that he is in excellent contact with certain 
Stimuli at the expense of his contact with others. From the very 
beginning, at the suggestion of the experimenter, he attends to 
Certain stimuli within very narrow limits, but, at the same time, 
he loses hold on certain others outside of the limits specified by 
the experimenter. Therefore, during the hypnosis, the subject is 
less active, less alert, and, consequently, not so critical or appre- 
Clative of happenings about him or even involving him as he nor- 
Mally is. 

With this background, we are prepared to go ahead with a 
discussion of posthypnotic suggestion, Let us take the case of a 
Person who, while in the hypnotic situation, is told that “when 
he Wakes up” and hears the experimenter clear his throat, he will 
leave the room and get himself a drink of water from a certain 
fountain but he will not remember what made him do it. Note 
What we have done in this situation. Actually, we have designated 
a definite stimulus object (the water fountain) for the subject to 
react to in the future. At the same time, we have organized a 
definite water-drinking action to be performed in connection with 
the Specified object. Furthermore, we have indicated the exact 
time at which the act should go off (i. e., when the experimenter 


oT = 7 P . r 
Psy, he term “memory” is not meant to imply a stuff, substance, or function. 
10 1 entific sense this word 


can 


be Sies are becoming increasingly aware that in a 
2€ used to refer only to remembering acts. 
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clears his throat). All three variables have been yalata im. such 
a way that the act is “primed” in advance of its ine a 
According to expectations, after the hypnosis is oe 
subject is talking with others when the experimenter clears 0 
throat. He gets up somewhat hesitantly, leaves the poani 15 0 : 
served to do as directed, and returns. A remembering-behavior seg 
ment was completed, as indicated by his trip to the ‘ater — — 
tain. Essentially, what happened was an organization of an 1 
to be performed with a certain stimulus object as a substitu e 
stimulus. Prearrangements for the functioning of these inte 
related variables constitute the basic feature of remembering ane 
Incidentally, the subject's forgetting of the original ogi 
tion is due to the different setting factors in the hypnotic ane 
posthypnotic situations. The subject is in more or less discrete be- 
havioral conditions in the two circumstances. And because ms 
“remembering” goes from a less eflective to a more ellective be- 
havioral condition, it is more likely to be consummated than me 
recall of the suggestion given to the subject by the experimenter 
(when the subject was in the hypnotic condition) after the hyp- 
nosis. In conclusion, neither hypnosis nor remembering need be 


A j ; 1 rms of all 
considered mystical, since both can be understood in terms of a 
the variables involved, i.e. from empirical study. 


VII. OTHER BEHAVIORS COMMONLY CALLED 
“REMEMBERING” 


N. H. Pronko 


The preceding sections have dealt with 
features of which have been a continuit 
point, an interpolated time interva 
time future to the beginning 
behavior might well be rep 
ated (interpolation of time 
pleted. 


As indicated early in this chapter, tr 
tions than those with the characteristics 
bering have been included 
help to the student, we i 


a reaction the essential 
y that has a beginning 
l, and a completion at some 
point. This temporally integrated 
resented as follows: Response initi- 
interval or delay) response com- 


aditionally, other reac- 
described for remem- 
under this category of behavior. As a 
nclude in the following sections an 
€s of this type. They are intended for pur- 


Remembering 367 


poses of comparison and contrast. Regardless of his conclusions, 
the student will profit from a careful analysis of the reactions 
called forth in the situations to be described. We suggest that 
memorizing requires only a reperformance of previously acquired 
action, as when I ask you how much is two times two. Immediately, 
compare this with your action when I ask you now to meet me for 
dinner (not now) but later this evening. This will serve as a 
paradigm for the suggested “dissection” of the materials in the re- 


Maining sections. 


VIII. A STUDY OF “ROTE MEMORY” 
D. T. Herman 


How rapidly can the order of a series of disconnected materials 
be memorized? Does variation in the conditions under which the 
individual works influence his speed of memorizing? Ebbinghaus, 
1885, began a series of studies centering about the questions. 
In addition, a large number of psychologists * since his time have 
found in these questions numerous interesting problems of both 
Practical and theoretical importance. 

Herman, Broussard, and Todd § attempted to determine the 
Number of trials it would take to memorize a series of twelve 
Pictures of common objects. Each picture (a chair, bucket, gun, dog, 
tree, and so on) was exposed on a screen one at a time for 0.1 
Second with a g.g-second interval between exposures. College 
Students were used as subjects. The subject was told, on the first 
time through the series, to notice each picture exposed and its 
order. On the second trial through the series, he was to anticipate 
each picture. Thus, when the experimenter said the word “ready,” 
the Subject was to name the first picture (if he could); when he 
Saw the first picture, he was to name the second; when he saw 
the second, he was to name the third picture, and so forth. The 
Procedure of the study was to go through the series of pictures as 
many times as was necessary for each subject to anticipate the 
Entire series of pictures without error. 


ties McGrocn, J. A. The psythology of human learning. New York: Long- 
ans. 1942 ) 


SH 


Pp. 633. 
„ D. T., Broussarb, I. G. & Topp, H. R. A study of the effect of 


inkertr ¢ x 8 
5 75 interval upon the rate of learning serial order picture material. J. gen. 
ol. (in press). 
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At first thought, the problem seems easy. Let us look at the 
results. Twenty subjects were used. On the average, 9.5 trials 
were taken to memorize the series, but college students show 
decided individual differences in memorizing the series. One sub- 
ject memorized the series in 3 trials, while another took as many 
as 17 trials. 

Would it be easier or harder to learn the series if it were in 
printed words rather than in picture form? Another randomly 
selected group of comparable college students was used in the 
same manner as the first group, but with this difference. The 
printed word for the object was used instead of the pictured ob- 
ject. This group showed an average of 12.2 trials to memorize the 
series. This is a significantly greater number of trials than was 
required by the group learning the picture series. Again, here 
individual differences were found. One subject took only 3 trials 
and another took as many as 19 trials. 

Does it make any difference what the individual does be- 
tween trials? At the end of each trial, that is, after the twelfth 
picture of the series was flashed, the group that averaged 9.5 trials 
to learn the series was told “to rest” for 20 seconds before the next 
trial. What if they were told to rehearse, to go over the series “in 
mind” for the 20-second interval? Would this help speed the 
memorizing? Herman, Broussard, and Todd ran tests on another 
comparable group under these conditions and found no reliable 
difference in the number of trials necessary to learn the series. 
Does this mean that the “rest” subjects 
interval to rehearse? The investigators concluded that they did. 

E Still another question was raised to throw light on the con- 
ditions of memorizing. What if the subjects were prevented from 
using the go-second interval at the close of each trial for re- 
hearsal? This could be effectively done by requiring a group of 


subjects to read aloud from a book for each g0-second interval. 
A test run in this manner showed 


actually used the 2o-second 


. a reliable increase to an average 
of 13.5 trials to memorize the picture series. And here again, 
marked individual differences were found. The f 
learned in 6 trials, while the slow 
appears clear 


astest subject 
est subject took 23 trials. It 


i from these findings that speed of memorizing is 
subject to a number of variables. As w 


chology, when we ask, “How fast can 
answer is, Under what conditions?” 


ith other questions in Psy- 
a person memorize?” the 
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IX. SPEED OF MEMORIZING AND COMPLEXITY 
OF LEARNING MATERIALS 


D. T. Herman 


Herman and Broussard ° sought to determine the effect of progres- 
sively increasing the complexity of the material to be learned 
upon speed of memorizing. Simultaneously with the exposure of 
each of a series of twelve pictures, subjects had a tone of high or 
low pitch sound in their ears through earphones. Subjects were 
instructed that, after the first time through the series of pictures 
and tones, they were to “anticipate” (see the preceding selection) 
both picture and tone until they could “anticipate” the entire 
series without error. Under these conditions, subjects took 18.8 
trials on the average to memorize the series of picture and tone 
stimuli. How many trials would it take for pictures alone and for 
tones alone? Two groups of subjects tested under the conditions 


took 9.5 trials and 8.3 trials, respectively. Would the same be true 
alone or the tone series alone 
ture and tone stimuli? Under 


if subjects learned the picture series 
while they were given both the pic 
these conditions, pictures were memorized in an average of 10.9 
trials, and tones were memorized in an average of 8.8 trials. 

ngs result from these data. Learning of pic- 
tures and tones together takes 18.8 trials on the average. Learning 
pictures alone and tones alone totals 17.8 trials on the average. 
Learning each series alone while the other is presented totals 19.7 
trials on the average. The two figures for totals, 17.8 and 19.7 
osely the trials taken to memorize the 


trials, approximate very cl 
two series together, 18.8 trials. Does this mean that the number of 
gether is merely the sum 


trials taken to learn the two series tog 
of the trials taken to learn the two series separately? The data of 
this study would seem to support such a proposition. Would 
the same be true for other series? The investigators leave the an- 


Swer to this question to further research. 

see ee 

861 ® Herman, D. T. & BROUSSARD, I. G. 
rial order materials presented simultaneously. 


Interesting findir 


A study in the learning of two types of 
J. gen. Psychol. (in press). 
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X. STUDIES IN THE RETENTION OF MEMORIZED 
MATERIALS 
D. T. Herman 


Once a subject has learned a list of discrete materials, how long 
does he retain it? For how long a period afterward, without inter— 
vening contact with the materials or practice of them, will he be 
able to reproduce the responses he learned? In the main, Ebbing- 
haus’ pioneer work on these questions has been confirmed by sub- 
sequent experiments. Ebbinghaus used nonsense syllables (in 
German). He learned lists of syllables and, at varying periods 
subsequent to the learning sessions, he would relearn each list. 
Thus, 24 hours after training list A, he would relearn it. On orig- 
inal learning, it took him 15 trials and on relearning it took him 
4 trials. Ebbinghaus assumed a savings, that is, a retention, as 
indicated by the 6-trial difference for the two learnings. Thus, a 
60 per cent “savings” is a measure of the amount retained in this 
case. 

Ebbinghaus learned a large number of lists of syllables. For 
each, he gave himself a definite time interval before he relearned it. 
He did this in order to determine the savings as a function of the 
interval before relearning. For some lists, he relearned after a 
few minutes; for other lists, he relearned after a longer period, 
stretching for as long as 31 days after original learning. On the 
basis of these studies, Ebbinghaus developed his classic “curve of 
retention. 

The curve (for meaningless syllables) showed that soon after 
Jomtien aie Geek ; a Thus, about 42 per cent was 
55 coe sie e after learning. After 24 
3 ; : gotten, and after 48 hours, about 
73 per cent. But after this, less was forgotten per unit of time. After 
3 days only slightly more than 73 per cent was forgotten; after 6 
days approximately 75 per cent. After 31 days, the longest period 
that Ebbinghaus used, 75 to 80 per cent was forgotten. It is this 
C Re ame een Gee ee 
the same to be true for retention of a — 1 ae 

nonsense-syllable learning. 
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Whitely and McGeoch ° used poetry instead of nonsense 
syllables. Six stanzas of unfamiliar poetry were studied for 15 min- 
utes. The amount learned in 15 mjnutes of study was taken as 
100 per cent. After 15 days, 26 per cent was forgotten. Another 
group of subjects were tested for retention alter 30 days, and 
approximately 58 per cent had been forgotten. But after this, up 
to 120 days, forgetting was at a slower rate. In go days, 60 per cent 
had been forgotten, and in 120 days, 70 per cent. 

Dietze and Jones showed retention curves of much the same 
sort for the important content of an article which they read just 
once. After 1 day, they forgot about 25 per cent; after 10 days, 
about 4o per cent was forgotten, and alter 30 days, about 50 per 
cent; after 150 days only very slightly more than 50 per cent was 
forgotten. Jones * showed that the retention curve of students on 
the content of college lecture material was much the same in form 
as that found by Ebbinghaus and others. 


XI. A STUDY IN RETENTION OF HUMAN 
MAZE LEARNING 


Tsai2® studied the retention of a learned maze pattern over a 
Period of g weeks after learning. Subjects were blindfolded and 
With a stylus traced through a complex pathway. At many points, 
the pathway led into blind alleys from which the subject had to 
retrace his movements to get back onto the correct pathway to 
the goal. Through trial-and-error learning, subjects eventually 
reached the criterion of g successive, errorless trials. At varying 
Mtervals, from 1 to g weeks after learning, subjects were asked 
to trace through the pathway again to determine how well they 
retained the responses. A curve of retention similar to that for 
Verbal responses was found. Subjects tested after 1 week showed 
cocn, J. A. The curve of retention for poetry. 


0: 


„ %% WurreLy, P. I. & Me 
ecliſc. Psychol., 1928, 19, 47 
for H Dierze, A. C. & Jonrs, C. \ 
886 a short article which they read a single 
586-598, 667-676. 

1? Jones, G. E. Experimental stuc 
4 A 10, No. 68. 3 
Goi * Tsar, C. A comparative study of retention cu 

h. Psychol. Monogr., 1924, No. 2, 29 p. 


Factual memory of secondary school pupils 
time. J. educ. Psychol, 1931, 22, 


lies of college teaching. Arch. Psychol., 


NY 


rves for motor habits. 
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approximately 5 per cent errors, those tested after 3 weeks showed 
approximately 15 per cent errors, but subjects tested from 3 to 9 
weeks after learning continued to show approximately 15 per 
cent errors. 


XII. THE AMOUNT RETAINED DEPENDS UPON 
HOW RETENTION IS MEASURED 


As with other forms of psychological activity, the amount of 
learned material that is retained depends upon specific conditions. 
To the question, “How much can one remember?” the answer 
of the psychologist is, “Under what conditions?” 

Luh * had several groups of subjects learn a list of twelve non- 
sense syllables by the method of anticipation. He tested them for 
retention at intervals of from 20 minutes to 48 hours after learn- 
ing. Five methods of testing for retention were used: (1) recogni- 
tion, by which the subject was given new syllables which he had 
not learned as well as those he had learned, and he was asked to 
select those that he had learned: (2) relearning, by which the sub- 
ject was to relearn the list and calculate retention from the sav- 
ings; (3) reconstruction, by which the subject arranged mixed-up 
syllables in their proper order; (4) written reproduction, by which 
the subject wrote in proper order all the syllables that he recalled; 
and (5) anticipation, which was the method used in the original 


learning. The following figures show the amount forgotten after 


48 hours as determined by each method of studying retention. 


Amount Forgotten 


Method (Approximate, per cent) 
Recognition 25 
Relearning 48 
Reconstruction 58 
Written reproduction 80 
Anticipation go 


This article does not imply that it is impossible to determine 
the stability of learned reactions. Rather, it means that the answer 


always depends upon which of the operations listed above was 


employed. Different methods give vastly different answers. 


14 Lun, C. W. The conditions of retention. Psychol. Monogr., 1922, 31, 
No. 3. 87 p. 2 
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J. LEARNED REACTIONS VERSUS WHAT? 
N. H. Pronko 


Psychologists of a bygone era grew excited over the problem of 
which reactions were “acquired” or learned and which were 
“inherited.” Either long, intermediate, or short but variable 
lists of responses which he considered “native” were compiled by 
each writer. It is suggested that these early workers fell into the 
error of their ways through failure to arrive at a distinction be- 
tween behavioral and physiological data in the manner indicated 
in the early chapters of this book. 

Without going into lengthy discussion at this point, we sim- 
ply indicate that the contents of physiology books are nothing 
like those of psychology textbooks. The former deal with such 
topics as respiration, circulation, digestion, and excretion. The 
latter are typically concerned with learning, remembering, for- 
getting, hating, loving, imagining, reasoning, and so on. The sub- 
ject matters are, therefore, distinct. Should one identify them in 
his interpretation of the different data, the validity of such a pro- 
cedure can be empirically checked. 

. As developed here, all behavior (i.e., reactions showing the 
six characteristics of modifiability, delayability, variability, in- 
tegration, differentiation, and inhibition) can be traced back to 
a beginning point for every individual. Without exception, none 
of the complex psychological reactions that the reader now pos- 
Sesses was performed as such at birth or in the uterus. For each, 
there Was a point of origin and elaboration. Therefore, since we 
find no inherited psychological action and can furthermore opera- 
tionally account for all evolution of behavior during the in- 
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dividual's reactional biography, the term “learning” loses D 
meaning that was attached to it in bygone times. As a matter o 
fact, a thorough study of the, field of learning is as broad as Pr 
chology itself. We can use the term meaningfully, — or 
certain techniques for bringing about the coordination or con- 
nection of stimulus with response. A ; i 

Obviously, for every organism there are objects which, ater 
he is confronted with them, do not function as stimulus objects. 
Either rapidly (one-trial learning) or more gradually, eS PONSES 
become elaborated so that they operate when the organism is 
brought into contact with such stimuli. The degree and manner of 
coordination between stimuli and responses are, of course, depend- 
ent upon many variables. It is apparent that the age and species 
of the organism, its health status, condition of fatigue, hunger, 
thirst, disease, injuries, and the like, will play a role in determin- 
ing how thoroughly stimulus-response coordinations occur and 
are reperformed after their coordination. 

Other variables may be located on the side of the stimulus 
object. These include size, shape, intensity, : 
tions of the stimulus objects. Setting factors such as illumination, 
air, temperature, objects, or persons in the surroundings comprise 
still another set of conditions. 

In recent years, laboratory studies of hum 
animal learning have proceeded 
to our understanding of the ma 
tion of behavior, It is w 
to the complexity of bel 
of learning are included 


or number of presenta- 


an and infrahuman 
apace and have contributed richly 
ny variables operating in acquis: 
ith the special intent of calling attention 


havioral events that the following studies 
l in the present chapter, 


II. THE EFFECT OF SURROUNDINGS ON 
MAZE LEARNING: 


J. W. Bowles, Jr. 


In order to determine the effect of ma 


learning, Walthall arranged a setti 
features were radially s 
This was accomplished 


ize surroundings upon maze 
ng in which the extramaze 
ymmetrical about the center of the maze- 
by placing around the maze a “dome” 18 
1 WALTHALL, J. WILSON, Jr. The influence of 


on learning. J. compar. and physiol. Psychol. 
by permission of the author and the America 


different maze surroundings 
> 1948, 41, 438-449. (Reproduced 
n Psychological Association.) 
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Position of the maze 


in sake Top. Position of the maze in the dome. Bottom. 
ou 15 room. (Walthall, J. Wilson, Jr. The influence of different maze sur- 
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feet in diameter which arched to the center so as to rise toa nana 
mum height of 8 feet above the maze. Another setting, a heter 
ogeneously structured environment, was furnished by the ex- 
perimental room, the arrangement of which is indicated in the 


i SUTT ings is sma os- 
figure. A comparison of the two surroundings is thus made pos 
sible. 


Animals (white rats) were given one trial per day. They were first 
transferred from the home cage to another similar cage which was placed 
on the floor just beyond the start of the maze. Only the cage of animals 
being run was in the experimental room at any one time. The home 
cage, with twenty-four hours’ ration of Purina Chow in it, was placed 


on the floor just beyond the finish point of the maze. The animals were 
placed on the maze one at a time. 


point they were lifted from the 


As soon as they reached the finish 
maze and placed in the home cage con- 
taining food pellets. Retracing was prevented by the withdrawal of a 


preceding maze unit if the animal started to retrace, and only one 


entrance into any one cul was counted for a given trial. An error was 
ated that the animal's snout had 
he choice-point and the end of the 
ich trial indicated the individual culs entered 
Both the groups and the 
were run in random order from d 


There were two ge 


scored if the experimenter estim 
reached a point midway between t 
cul, and the record for ca 


by each animal. individuals within groups 


ay to day. 
neral groups of 


animals, For one group, desig- 
nated D, the maze was placed in the 


dome; for the other group, desig- 
nated R, the maze was placed in the room. 


composed of sub-groups, each sub-gr 
One sub-group of each gener, 
of eight trials each w 
the ma 


The two general groups were 
oup consisting of sixteen animals. 
al group was given three successive tests 
ithout having had 
Each remaining sub-group of th 
cighttrial test prior to which it had run 
thirty-two time 


any previous experience with 


1e general group was given an 
on the maze eight, sixteen, or 
s in the other environment Ip. 441]. 


Table 18 shows the average number of errors per animal per 


day for each of the test periods as well as the averages for the dome 
and the room general groups. These points stand out. The ani- 
mals that were run in the dome surroundin 
previous experience in the th room surroundings, 
made a higher number of errors both as individual animals 
and as a group. This difference is a Statistically significant one. 
Both the means of the dome tests as well as those of the room 


P 15 it 
gs, with or without 
same maze wi 
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Table 18 


Schedule of Tests and Mean 


z Mean 
Do Fight-trial test in dome, no previous experience with maze ....... 5.02 
Dr8 Eight-trial test in dome, 8 prior runs in room 


Dries  Eight-trial test in dome, 16 prior runs in room 
Drg2 Eight-trial test in dome, 32 prior runs in room 
Dd8 * Eight-trial test in dome, 8 prior runs in dome 
Ddi6 + Eight-trial test in dome, 16 prior runs in dome 


Ro test in room, no previous experience with maze 
Rd8 Eight-trial test in room, 8 prior runs in dome 
Rdi6 test in room, 16 prior runs in dome 
Rage test in room, 32 prior runs in dome 
Rr8 ‘a test in room, 8 prior runs in room 


Rri6 8 Eight-trial test in room, 16 prior runs in room 
Mean dome . 
Mean room . 


* Same animals as DO. 

Same animals as DO and Dd8. 
t Same anin as RO. 

§ 


tests run in a descending order corresponding to the previous 
maze running of the animal. Furthermore, the average of each 
dome group is higher than that of the corresponding room group. 
The assertion seems justified that variation of the room-dome 
Variable definitely affected the stimulus-response integration of the 
two groups of animals. According to Walthall, this hypothesis is 


Supported by (1) difference in the averages of the test scores, (2) quali- 
tative differences in the form of the test learning curves, and (3) dif- 
ferences in the factors determining the order of cul difficulty. These 
three probable effects may be most parsimoniously attributed to the 


heterogeneity of structure of visual stimuli in the room. 


conciusions. Under the conditions of this experiment, it appears 


probable that the following conclusions are justified. 
1. The experimental variable which is a function of dome environ- 


ment vs. room environment is a matter of symmetry vs. heter- 
ogeneity of the extra-maze visual stimuli. 

2. Variation between symmetry and heterogeneity of the extra- 
maze visual stimuli is accompanied by: 


a. Quantitative differences in the means of test scores; 
b. Qualitative differences in the form of the test learning curves; 
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c. Differences in the factors determining the order of difficulty 
of the culs. 

3. The transposition of practice effect is greater when transposition 

is from symmetrical to heterogeneous than when it is from 

heterogeneous to symmetrical extra-maze visual stimuli [P. 448]. 


The significance of this experiment lies in pointing out the 
importance of surroundings in learning. Rats are sensitive to 
setting factors, as indicated by the differences in learning results. 
There is no reason for thinking that it would be different with 
a roomful of pupils instructed to learn a spelling list. Teacher-in- 
the-room does not give the same results as teacher-out-of-the-room. 
Both groups of subjects show a sensitivity to their surroundings. 


III. AN ILLUSTRATION OF THE SPECIFICITY 
OF LEARNING 


J. W. Bowles, Jr. 


A maze learning experiment performed by Grice ? illustrates the 
specificity of learning. He used 23 albino rats as subjects, and the 
apparatus consisted of the simple T-maze. In the preliminary 
training period, the subjects were first deprived of water for 20 
hours and then placed in one of the goal boxes, which had been 
removed from the apparatus, and allowed to drink for 15 minutes. 
On the second day, following another 20 hours of water depriva- 
tion, the animals were given four trials in running an alley to a 


goal box and were allowed to drink for 10 seconds upon entering 


the goal box. Each goal box was employed twice in this training- 
Following this preliminar 


y training, the animals were intro- 
duced to the experimental maze. They were given four trials per 
day for 12 days, always under 20 hours of water deprivation. Food 
was always available in their cages to eliminate hunger as a varia- 
ble. The daily trials were run in this order: Trial 1 was a free 
choice; the animal was allowed to enter either goal box at the end 
of the T-maze. In the second trial, by means of closed doors, the 
animal was forced to go to the side Opposite his first choice. Trial 3 
was again a free choice. In Trial 4, the rat was forced to the side 


*. G. R. An experimental test of the 
J. comp. physiol. Psychol., 1948, 41, 137 
author and the American 


expectation theory of learning: 


143. (Reproduced by permission of the 
Psychological Association.) 
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opposite that chosen on the third trial. This procedure resulted 
in an equal number of runs to each side every day. 

Both goal boxes were fitted with water bottles. The entire 
floor of the left goal box was covered with food; the animals had 
to walk over the food to get to the water bottle, and they stood 
on the food while drinking. None of the animals picked up or 
nibbled the food, but most of them sniffed at it and pushed it with 
their noses. There could be no doubt that the rats had visual, 
olfactory, and tactual contacts with the food each time they en- 
tered the left goal box. During these experimental sessions the sub- 
jects were allowed to drink for approximately 5 seconds before 
being removed from the goal box. 

After the 12-day training period under thirst conditions, the 
animals were satiated for water and shifted to a 24-hour food 
deprivation. Water was constantly available in the cages, but the 
water bottles were removed from the goal boxes. For one half of 
the rats the food was left in the left goal box as it had been during 
the original training series; for the other half it was shifted to 
the right goal box. 

There were four trials per d 
being free choices. Training was continued until the rats ran seven 
e trials to food. The animals were allowed 
hen they entered the box containing food, 
he incorrect box if they entered 


ay in this training series, all trials 


Out of eight consecutiv 
to eat for 10 seconds w 
or to remain for 10 seconds in t 
that one. 

The first trial after the shift to 24-hour food deprivation was 
regarded as a test trial for the subjects. Notice that up to this time 
the rats had all been subjected to the same conditions. They had 
been running the maze under water deprivation for 12 days and 
had been forced to walk across the food in the left-hand box to get 
to the water bottle two times each day. How would they react to 
the maze now that they were deprived of food? (The shift of the 
food to the right goal box in the case of half the subjects would 
not influence the running of this first trial under food depriva- 
tion.) 

On the first trial after the ch 
of the 2g animals (52 per cent) took the left-hand p 
led to food during the training under. thirst conditi 
Subjects (48 per cent) took the right path which had led only 
to water. The difference in the two percentages is, of course, 


ange to the hunger condition, 12 
ath which had 
ons, while 11 
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insignificant. Here the specificity of stimulus-response eee om 
is clearly illustrated. The animals, in running the maze unc - 
water deprivation, had failed to build up responses to the food 
stimuli so that, when deprived of food, they did not run to the 
goal box that had contained food during the training under Master 
conditions. If such “incidental” learning had taken place, 100 per 
cent of the rats should have gone to the left goal box on the first 
trial under food deprivation. 

That no learning had taken place with regard to the food 
stimuli was further demonstrated by the finding that the learning 
of the correct response to food under hunger conditions was no 
more rapid for the subgroup for whom the food remained in the 
left-hand goal box than it was for the subgroup that had to learn 
to run to the right goal box 


In summary, when rats were “exposed” to food objects while 
running a T-maze under water deprivation, they failed to acquire 
responses to the food objects. When running the maze under food 
deprivation, of course, they quickly learned the correct response 
to the goal box containing food. Stimulus-response connections 


are thus shown to be specific to the conditions of the learning 
situation, 


IV. HUNGER AND THIRST AS CONDITIONS 
INFLUENCING LEARNING 


J. W. Bowles, Jv. 


Kendler ? has investigated the eff 


ing in rats by comparing the, relative performances of hungry 
and thirsty animals with satiated ones in learning the simple 
xperimental test was this: Will 
two groups of animals, one hungry and thirsty and the other 
satiated, learn a T-maze with equal facility if they both have the 
same experience with food and water? Or will food and water 
in the goal boxes work in such a Way as to speed up the learning of 
the hungry and thirsty animals? 

Thirty-two white rats served 


as subjects. On their first con- 
tact with the maze, they were all 


owed to explore it freely for 1 


arison of learnin: 
exp. Psychol., 


3 KenpLer, II. II. A comp 


conditions in the white rat, J. 


8 under motivated and satiated 
1947; 375 545-549. 
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hour. No food or water was available in the maze during this time. 
On the second day, the animals were given two trials under the 
same conditions, except that as the animal passed through the 
maze, doors were lowered so that retracing was impossible. 

After these initial contacts with the maze, the subjects were 
divided into two groups. One group of 20 rats (Group M) was both 
hungry and thirsty, having been deprived of both food and water 
for approximately 21 hours. The second group (Group S) of 12 
rats was satiated for food and water. Food and water were con- 
stantly available in the living cages of this group, and additional 


food and water consumption was encouraged an hour before the 


daily trials. This was accomplished by placing a different food and 
additional water in the living cages. That this group was satiated 
is indicated by the fact that none of the subjects attempted to eat 
while in the maze. 

During the training trials for both groups, M and S, food 
Was present in one goal box of the T-maze and water in the 


other. Approximately one half of the animals in both groups had 


food in the left goal box and water in the right. For the other 
rats this was reversed, as a check on positional effects. 

The training series consisted of four runs in the maze each 
day for 7 days. The training for both groups was the same except 
for the difference in conditions of hunger and thirst. The first 
tial on each day was a free choice; the animal could turn into 
either of the two goal boxes. The second run was a forced trial; 
by means of a closed door the animal was forced to go to the box 
Opposite the one that he had gone to on the first trial. Trial 3 was 
a repetition of Trial 1, while Trial 4 was again a forced trial to the 
Side opposite that selected in Trial 3. 

Group M animals were allowed to eat for 20 seconds in the 
goal box containing food and to drink about 10 swallows of water 
* the goal box containing water. The rats in Group S were kept 
in either goal box for about 30 seconds, although they neither ate 
Nor drank. Since food was scattered about the floor of the food 
box and the Group S animals were brought into contact with the 


Nozzle of the water bottle before removal from the water box, all 


animals definitely came into contact with food in one box and 


water in the other. The forced trials made these contacts the same 


uin number for all animals in both groups. 
The questions to be answered were: Would the satiated 
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animals, given the same number of trials with the food and 
water boxes when they were not hungry, go to the proper box 
when they were subsequently deprived of food or water? Would 
they, when hungry, go directly to the food box and when thirsty D 
the water box, as a result of their incidental experiences before? 
How would they compare with the group which had learned to 
run the maze under conditions of hunger and thirst? If learning 
the positions of the food and water was merely “incidental, a 
function of having come into direct contact with these objects in 
their respective boxes, there should be no difference between 
Groups M and S. On the other hand, if hunger and thirst were 


organismic setting factors influencing learning, Group M should 
be decidedly superior. 


The test trials contrived to answ 


er these questions consisted 
of one run per day 


for 4 successive days. Animals in both groups 
were treated in the same manner. On the first and third days, some 
rats in both Sroups were hungry when put into the maze, and 
some were thirsty. On the second and fourth days, rats that had 
run the maze under conditions of hunger now did so under thirst, 
and vice versa. 

The results of these test trials showed m 
ences. Subjects trained under conditions of 


learned much more than the other group. The average number of 
errors for the subjects of Group M was 0.60. Group S subjects 
showed 1.33 average errors. This difference was found to be 
statistically as well as behaviorally significant. Furthermore, 50 
per cent of Group S rats made 2 errors in the test trials, but only 
20 per cent of Group M animals made this many errors. Of the 
Group M rats, 60 per cent made no errors, but only 17 per cent 
of the rats in Group S made 4 errorless runs. It must be con- 
cluded that, in the learning here investigated, hunger and thirst 
definitely influenced the efficiency with which maze-running reac- 


tions are acquired. Operationally, they can be said to constitute 
variables in a psychological situation, 


arked group differ- 
hunger and thirst 
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V. A STUDY OF PROACTIVE AND RETROACTIVE 
INHIBITION 


N. H. Pronko 


Learn task A, then learn task B. You will find that because B was 
learned after A, there will be an interference effect of B on A. 
This interference of a second task on a previously acquired one 
has been called “retroactive inhibition.” The term “retroactive” 
relates the inhibition to previous learning. 

It has also been shown experimentally that the prior learning 
of a task will have an interference eflect on the learning of an- 
other task. This forward interference has been called “proactive 
inhibition.” Except for the present or future time involved, they 
are essentially the same and show that S-R units are not acquired 
in isolation. In fact, they affect each other. These, then, are also 


variables in learning situations. 

In an experiment by Underwood,’ subjects were presented 
with lists of pairs of adjectives (paired-associates), €.g., happy- 
purple, wicked-fruitful, and so on. They were to learn which 
pairs of adjectives belonged together, so that upon subsequent 
test, when only “happy” was presented, the subject would respond 
with “purple,” and so on down the list. These word lists were 


presented by means of a memory drum, a device for exposing a 


single word or word group at a time. 

Both groups of subjects learned word lists that might be repre- 
sented with the following pairs: happy-purple; happy-busy. That 
is, “happy” was used as the stimulus in both situations. But in 
Situation I, they were required to respond with “purple”; in 
Situation II, with “busy.” 

The subjects studied for proactiv 
Situation I and Situation II as described abo 
interval, they were tested for the response they 


Situation II. 
Subjects studied for retroactive inhibition went through the 


Same procedure but after a period of time were tested for the re- 
tention of the response they had learned in Situation I. Testing for 
retention was by means of the method of recall and the savings 


e inhibition were put through 
ve. Following a rest 
had learned in 


4 Unperwoop, B. J. Retroactive and proactive inhibition after five and 


forty-eight hours. J. exp. Psychol., 1948, 385 29-38. 
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method. Recall consists in reproducing the response as previously 
learned. The savings method compares the number of trials neces- 
sary to achieve stable learning again with the number of trials re- 
quired in the original learning of the material. Between the learn- 
ing and test sessions, the experimenter used two different time 
intervals, one of 5 hours and the other of 48 hours. 

Results showed that alter a 5-hour interval, effects of pro- 
active inhibition were less than those of retroactive inhibition. In 
other words, retaining the second set of responses was superior to 
the retention of the first. But, after the 48-hour interval, reten- 
tion was essentially the same for both proactive and retroactive 
inhibition. This means that the list learned second could be 
recalled as well as the list learned first after this time interval. 

In brief, Underwood found that after a short time interval 
between learning and recall, subjects had more trouble (greater 
retroactive inhibition) in recalling orig 
they did subsequently learned lists. With longer rest intervals, 
this difference disappeared. These results show that the time 
variable and the conditions of learning and retention are impor- 


tant features of the interference effects labeled “pro- and “retro- 
active inhibition.” 


inally learned lists than 


Effects of proactive and retroactive inhibition can best be 
interpreted, perhaps, in terms of interference of reaction systems. 
In learning situations which have a r 
ship, and which require similar sorts of responses to similar or 
identical stimulus objects, reaction systems acquired for the first 
learning situation may interfere with later tests of learning of the 
second situation (proactive inhibition). Reaction systems operat- 
ing in the second learning situation may later interfere with tests 
of retention of the first learning (retroactive inhibition). 

Such interference effects will occur wł 
not adequately or 


ather close temporal relation- 


A den reaction systems are 
: ganized with respect to the learning situations 
in which they operated. When stimulus-response coordinations 


are exceedingly well integrated, then pro- and retroactive effects 
of inhibition are minimized. This occurs when the subject “over: 
learns.” At any rate, the study described above does show in an 
empirical way that the series of stimulus-response units in u 
learning situation are themselves variables in such situations. The 


results of this study have implications for such everyday situations 
as studying and training for a job. 
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VI. THE ROLE OF PUNISHMENT IN A 
LEARNING SITUATION 
N. H. Pronko 


What result will punishment have on learning? If animals are 
put into a choice compartment and shocked on incorrect or cor- 
rect responses, how effectively will they learn? If they respond to 
and receive food but also shock, will they learn better 
are shocked when they enter a dark 
ng a lighted alley? And how wili 


a lighted alley 
or worse than do those that 


alley and are given food for enterir 
are with rats rewarded in the lighted alley 


alley? Reduced to its simplest elements, 
aboratory experiment which 


these two groups comp 
and frustrated in the dark 
this is what Wischner*® did in a 1 
was designed to shed light on the effect of punishment on learn- 


ing. 


Group I, the shock-right group, then, received both shock and 
food on entering the choice alley that was lighted and received 
nothing in the dark alley. Group II received shock on entering the 
dark alley and food on entrance into the lighted alley (shock- 
Wrong animals). The no-shock animals of Group III received food 
for entering the lighted alley but were frustrated in the dark 
alley. If all three groups learn with equal facility, then it may be 
Said that punishment has no effect on learning.“ 

resutts, The results of Wischner's experiment did, how- 
ever, show different results among the three groups. Whether we 
consider the number of trials required to master the problem or 
the errors made during learning, the groups perform very differ- 
ently. The shock-wrong group (food for entering light alley and 
Shock for entering the dark alley) was superior to the others. The 
average number of trials required to learn was 104 and the aver- 
. The group that received nothing in the 
dark alley and food in the illuminated one (the no-shock group) 
Was next best in performance. It required 152 trials to learn and 
Made 54.6 errors on the average. The shock-right group that re- 
ceived both shock and food on going to the illuminated alley did 
Worst. The average number of trials here was 159, and the average 


€rrors rose to 71.3. 


age error was only 24.2 


5 Wiscuner, G. J. The effect of punishment on discrimination learning in 


a i 5 71 
non: correction situation. J. exp. Psychol., 1947, 375 271-284. 
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These results are interpreted as follows. Where od is eon: 
nected with the “correct” response and shock with the wiong 
one, the corresponding approach and avoidant responses To 
easily connected with their clean-cut stimuli. I hat is what — : 
pened in the case of the shock-wrong group. The no-shock grov I 
had no distinctive response to perform to the dark alley Duna 
clearly defined, food-approach reaction to the lighted reeked 
ment. Apparently, this was a more favorable situation than ute 
of the shock-right group. The latter group was involved in : 
frustrating situation which simultaneously evoked food-getting 
and shock-avoiding reactions. It is remarkable that the group 
learned to make the. correct response at all. The way in which a 
achieved the adjustment is interesting. Wischner's observations 
show that the rats of this group would typically get set before a 
lighted alley. Then, with a “hop, skip, and a jump,” they ‘would 
clear the electric grid with a single, quick contact and head for 
the food. Says the author: “It is highly probable that this acquired 
mode of adjustment lessened the pain stimulation and decreased 


the potency of the shock stimulus as a determining factor in the 
situation” [p. 282]. 


VII. AN EXAMPLE OF CONDITIONED LEARNING 
AND “SENSORY PRECONDITIONING” 


N. H. Pronko 


In a typical conditioning experiment, a shock to the organism 
calls forth a withdrawal response. If a tone is paired with the shock 
for a number of trials, conditioning is established so that tone 


alone, except for only occasional reinforcement with shock, will 
elicit the withdrawal ri 


€sponse. Suppose, however, that before 
we do any conditioning, 


withdrawal response to t 
sponse? 

This is essentially what Kar 
groups of 12 subjects e 


one, 


n° did. He worked with two 
ach. The experimental group was brought 


Pre- conditionin 
947,37, 540-544 


6 Karn, H. W. Sensor 


g and incidental learning in human 
subjects. J. exp. Psychol. 
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into a dark room and seated before a panel. An electric light and 
a buzzer were mounted on this panel. Each subject was asked to 
sit before the apparatus and to look at the light. Light and buzzer 
were presented simultaneously for 2 seconds. Fifty, such presenta- 
tions were given, and the subjects were told when to come to the 
laboratory for a second (the conditioning) session. 

Of course, it is understood that the control group did not 
take part in the procedure described above. Now both groups 
were submitted to a conditioning procedure. The light-buzzer 
panel was used. In addition, an apparatus for conditioning a 
finger-withdrawal response was used. This consisted of a dia- 
phragm upon which the subject placed his middle finger, with 
the palm of his hand resting upon an electrode. The electrode 
delivered an adequate, but not intense, shock. The subject could 
avoid it by lifting his finger. 

Conditioning of the finger withdrawal was then begun by 
presenting the sound 1 to 3 seconds before the shock. When the 
subject gave 5 successive responses to buzzer alone (without a 
shock), conditioning was discontinued. Then, without warning, 
both groups of subjects were presented with the light. Only the 
experimental group had experienced this light at the time it was 
pre-experimentally paired with the sound but without shock. ; 

RESULTS. The number of trials necessary to reach condi- 
tioning was not essentially different. The experimental group 
that had had buzzer and light presented before conditioning re- 
quired an average of 15 trials. The control group average was 14.7. 
Karn does not believe that conditioning was affected by the ex- 
perimental group's preliminary experience with buzzer and light 
in combination. 

The most interesting point is the difference in the way the 
two groups responded to the 10 presentations of light alone fol- 
lowing conditioning. Table 19 shows that the experimental group 
Of 12 subjects reacted to the light stimulus (never associated with 
Shock) a total of 75 times out of a possible maximum of 120 = 
Sponses, Compare this performance with that of the contro 
Sroup that had not experienced the light-buzzer combination be- 
fore the conditioning sessions. There were only g responses to the 
light out of a possible total of 120 responses. Out of 12 subjects 
in this group, 8 failed to respond at all during the 10 test trials. It 
1s important to point out, too, that of the 4 control subjects who 
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" g 8 1 
did respond to light alone, 3 gave this response tow 5 on 
of the series. Without exception, every experimental subject r 
sponded on the first trial if he responded at all. 

Table 19 


Results Obtained from Experimental and Control Subjects 


Experimental Group | Control Group: — 
Responses Response 
to Light to Light 

Trials to | (Maximum Trials to (Maximum 

Subject Condition | Possible, 10) Subject Condition | Possible, 10) 
Male 12 10 Male 11 9 
Male 17 0 Male 16 2 
Male 21 2 Milevi 31 4 
Male 8 10 Male 13 2 
Male . 16 6 Male 10 . 
Male 22 8 Male..... 9 i 
Female 9 7 Female 13 o 
Female .... 8 o Female 26 a 
Female 16 10 Female 12 * 
Female .. 13 6 Female 12 R 
Female .. 27 6 Female ... 12 B 

Female .. 11 10 Female 12 2. 

Total 75 Total 9 


This experiment shows in a definite, o 


perational or empirical 
manner some of the ways in w 


hich responses and stimuli get con- 
nected. If two stimuli are experienced together in some fashion, 
and later a different response is performed to one of those stimuli, 
there is a similar relationship established between the latter re- 
sponse and the second stimulus. The following diagram is an 
attempt to present this interconnection graphically. 


Situation I 


Situation II 
S, (light) S, (sound) 


S, (light) S, (sound) 
N 
*. 


R. 
(hearing and seeing both 
stimuli, and so on) 


R, 
(finger withdrawal) 
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The first situation represents the discriminatory, attitudinal, 
and other possible reactions to the light-sound stimuli. Situa- 
tion II represents the definite withdrawal response connected 
with the sound stimulus. The dotted line shows the somewhat 
wal response to the light 


indirect relationship of this withdr: 
stimulus. This relationship is intersituational rather than intra- 
situational, The response connection to the two stimuli in Situa- 
tion IL is a function of the connection of these two stimuli in Situa- 
tion I, 

In our opinion, the important point of this study is the in- 
sight it gives into the apparently intricate relationship between 
the various stimuli on the one hand and responses on the other, as 
well as between stimuli and responses in accounting for stimulus- 


response connections in learning. 


VIII. LEARNING WITH AND WITHOUT INCENTIVE 
J. W. Bowles, Jr. 


From the introductory remarks to this chapter and the preceding 
sections, one should be able to predict that learning may be 
facilitated through the operational manipulation of the many 
factors present in the learning situation. This means, then, that 
such variables would operate to connect response and stimulus 
more readily, more effectively, or for a longer period of time than 


when they are absent. 

The study? here reported investigated the retention of non- 
Sense syllables learned under two different experimental condi- 
tions. Two groups of subjects, students in two different elementary 
Psychology classes, were used. Both groups were presented with 


the following list of twenty nonsense syllables: 


. MOF 6. KIV 11. HIF 16. BOF 
-ROR 7. JAT 12. DEJ 17. VAD 
3. MEF 8. WOX 13. BIW 18. TUD 
$ 9. FOV 14. VAW 19. NAX 
5. LAP 10. YIL 15. LAJ 20. ZAH 


L. I. Studies in motivation and retention: 
earned under different degrees of motiva- 
luced by permission of the authors 


2. (Reprod 
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However, different instructions were read to the two groups 
during original learning. ; * 

One group (the experimental group) was instructed as fo 
lows. 


i i $ » facts we 
In this course we have continuously emphasized that the facts 


3 3 able -refore, to 
discuss are derived from experiments. It seems reasonable, therefore 


"ticipate in certain experiments and be 
expect that you, as students, participate in certain experiments 


graded on the basis of your performance. We are going to ask you to 
learn a list of twenty nonsense syllables, standard material for the study 
of learning. Since the ability to le: 
to such things 


n this type of material is not related 

1 + agker t 
as intelligence, previous education, or background, bu 
is definitely related to, and 


hard you try, or how ww. x 

you learn this material represents one measure of your participation in 
the course. Your grade on this exercise will count a full 10 per cent of 
your quarter's grade. Ready? [p. 145]. i 


The follow 


Sasi 8 15 

as a matter of fact, determined by, hov 
1 well 

ell you are motivated, grading you on how we 


ing instructions were read to the control group. 


We want to present to you tod 
prepared for use in the experimenta 
rial is new we have to find out how 
am going to show you twenty c; 
on them. We wish to know 


ay some material that we have had 
l study of learning. Since this mate- 
well suited it is for our purposes. I 
ards that have nonsense syllables printed 


whether some of these are easier to learn 
than others, part of the tedium of 


will show you the twenty syll 
then be asked to write down 


preparing for experimental work. I 
ables in the same order five times. You will 
in order those syll 
Thanks for your cooperation. Ready? [p. 145]. 


The experimenter then presented the list of nonsense syl- 
lables to each group five times, following 
given 10 minutes to recall and record the t 

Exactly 1 week later and W. 
another recall test would be giv 
read to both groups. 


ables you can remember. 


which the subjects were 
wenty syllables in order. 
ithout any previous warning that 
en, the following instructions were 


You will remember that a week ago you w 
sense syllables. We are interested in fin 
those syllables. 1 w 


ere shown a list of non- 
ding out how well you remember 


answer sheets and the styli. Write 
down as many as you can of the syllables in the order which they were 


shown to you. Even though this has no bearing on your grade, do the 
best you can. Remember, you are to write down as many as you remem- 


ill pass out the 
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ber of the nonsense syllables in their correct order. You will be allowed 


10 minutes for this exercise [p. 146]. 


The following table shows the results for both immediate 
recall and recall 1 week later. The groups are compared in three 
different ways: (1) total errors, including errors of omission, im- 
proper order of placement of the syllable, and production of syl- 
lables not in the original list; (2) correct syllables, the total num- 
ber of correct syllables regardless of their order; and (3) total 
number of syllables recorded whether right or wrong. 


Table 20 


Performances of “High-motivation” and Lo- motivation“ Groups 
Immediately after Learning Nonsense Syllables and 
One Week Later 


Control Group 


Experimental Group 
(Low Motivation) 


(High Motivation) 


Average Number of Errors Produced 


6.87 Original learning 8.72 
One week later 15.25 
Average Number of Correct Syllables Reproduced 
14.65 Original learning 13.89 
9.41 One week later 7.28 
Average Total Number of Syllables Reproduced 
17.67 Original learning 16.71 
13.89 One week later 10.69 


Owing to the relatively easy learning task assigned, the two 
groups were not differentiated in their performance when they 
Were required to reproduce the nonsense syllables immediately 
after learning. Nevertheless, the reader will note a sharp discrep- 
ancy in their performance 1 week later. These numerical results 
Yield a statistically significant difference and show that the kind 
of arrangement utilized here which relates the behavior to be 
Performed to the individual’s grade in the course is an effective 
technique for coordinating stimulus-response units, as measured 
by retention tests 1 week later. It is suggested that the above ex- 
Periment is analogous to everyday life situations. Those students 
who have interest and enthusiasm in a course probably learn bet- 
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ter than those who merely pay their tuition and “sit through” a 
course, 


IX. THE ROLE OF REINFORCEMENT IN LEARNING 
N. H. Pronko 


Skinner has done striking experiments with rats and pigeons. 
Many other workers have preferred to work with what Skinner 
has called respondent behavior, where such a stimulus as shock to 
the foot of a dog will call out a foot-withdrawal response. Then, 
by conditioning it to a piano note, the same definite reaction will 
in time be elicited by the piano note as well as the shock. This 
is particularly true if the response to the piano note is occasion- 
ally reinforced with shock. Such reinforcement facilitates the con- 


nection between the foot withdrawal and the piano note. 


Skinner has also been interested in operant behavior. Besides 
reflexes, a living organism shows a certain degree of spontaneity 
in its stances, turnings, posturings, and so on. The way these 
looser, less discrete reactions have become connected with stimuli 
has engrossed Skinner and his students. They have published 
many ingenious, rigorous, and quantitative studies of such be— 
havior. The way in which an accidental or incidental (operant) 
response of a pigeon became connected to a stimulus, and how 
this response was reinforced, is shown in 
reported by Skinner.s 


A pigeon is brought to a stable state of hunger by reducing 
it to 75 per cent of its weight when well fed. It is put into an experi- 
mental cage for a few minutes each day. 
to the cage is periodically swung into place so that the pigeon 
can eat from it. A solenoid and a timing relay hold the hopper in 
place for five sec. at each reinforcement, after which it disappears 
to reappear again whenever the experimenter chooses. 


the following experiment 


A food hopper attached 


If a clock is now arranged to present the food hopper at regular 


intervals with no reference whatsoever to the bird’s behavior, operant 
conditioning usually takes place. In six out of eight cases the resulting 


responses were so clearly defined that two observers could agree per- 


8 SKINNER, B. F. “Superstition” 
168-172. (Reproduced by permission 
logical Association.) 


in the pigeon. J. exp. Psychol., 1948, 38, 
of the author and the American Psycho- 
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fectly in counting instances. One bird was conditioned to turn counter- 
clockwise about the cage, making two or three turns between reinforce- 
ments. Another repeatedly thrust its head into one of the upper corners 
response, as if placing its 


of the cage. A third developed a “tossing” 
head beneath an invisible bar and lifting it repeatedly. Two birds de- 
veloped a pendulum motion of the head and body, in which the head 


was extended forward and swung from right to left with a sharp move- 
generally followed 


ment followed by a somewhat slower return. The body 
a few steps might be taken when it was extensive. An- 
cking or brushing move- 


the movement and 
other bird was conditioned to make incomplete pe 


ments directed toward but not touching the floor. N. 
y noticeable strength during adaptation to the 
was periodically presented. In the re- 


one of these re- 


sponses appeared in an 


cage or until the food hopper 
sponses were not clearly marked. 


maining two cases, conditioned re: 
ally obvious. The bird happens to 


The conditioning process is usu 
be executing some response as the hopper appears; as a result it tends to 
If the interval before the next presentation is 
s place, a second “contingency” is 
response still further and subsequent 


It is true that some responses go 


repeat this response. 


not so great that extinction ta 
probable. This strengthens the 


reinforcement becomes more probable. 
forcements appear when the response has 


unreinforced and some rein 
t result is the development of a consid- 


not just been made, but the ne 
erable state of strength [pp- 168-169]. 

The experiment might be said to 
The bird behaves as if there were a causal rel 


and the presentation of food, although such a rel 
Rituals for changing one's luck 


at cards are good examples A few accidental connections between a 


ritua n 
itual and favorable consequences suffice 
unreinforced instances. 
continues to behave as if he were 


and shoulder is another 


demonstrate a sort of superstition. 
ation between its behavior 
ation is lacking. There 


are many analogies in human behavior. 


to set up and maintain the 


behavior in spite of many The bowler who has 


released a ball down the alley but 
ind turning his arm 
of course, no real effect upon one’s 
nt case 


C 
controlling ; agh 
Ontrolling it by twisting 4 
case i j 7 8 
ise in point. These behaviors have, 


luck or upon a ball half way down 
s often if the pigeon did 


an alley, just as in the pr 


th ; ' y 
Ne food would appear a nothing—or, more 


stric f 8 . 
rictly speaking, did something else. 

correct to say 
termined contingency 


that conditioned behavior 


It is perhaps not quite 
what- 


ha z i 
s been set up without any previously de 


SOeye 5 
ever. We have appealed to a uniform sequ 
ain an overall net conting 


rence of responses in the 


behavi 7 
havior of the pigeon to obt ency. When we 
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arrange a clock to present food every 15 sec., we are in effect basing o 
reinforcement upon a limited set of responses which frequently — 
15 sec. after reinforcement. When a response has been oii 
(and this may result from one reinforcement), the setting of the cloc 
implies an even more restricted contingency. Something of the sams 
sort is true of the bowler. It is not quite correct to say that there is no 
connection between his twisting and turning and the course taken by 
the ball at the far end of the alley. The connection was established 
before the ball left the bowler's hand, but since both the path of the 
ball and the behavior of the bowler are determined, some relation 
survives. The subsequent behavior of the bowler may have no effect 


upon the ball, but the behavior of the ball has an effect upon the 
bowler. The contingency, 
behavior in strength, 
the bowler is due to i 


though not perfect, is enough to maintain the 
The particular form of the behavior adopted by 
nduction from responses in which there is actual 
contact with the ball. It is clearly a movement appropriate to changing 
the ball's direction. But this does not invalidate the comparison, since 
we are not concerned with what response is selected but with why it 
persists in strength. In rituals for changing luck the inductive strength- 
ening of a particular form of behavior is generally absent. The behavior 
of the pigeon in this experiment is of the latter sort, as the variety of 
responses obtained from different Pigeons indicate. Whether there is 
any unconditioned behavior in the pigeon appropriate to a given 
effect upon the environment is under investigation, 


The results throw some light on incidental behavior observed in 
experiments in which a discriminative stimulus is frequently pre- 
sented. Such a stimulus has reinforcing value 
stitious behavior. A Pigeon will often dev 
turning, twisting, pecking near the locus of 


flapping its wings, etc. In much of 
interval between present 


and can set up super- 
clop some response such as 
the discriminative stimulus, 
the work to date in this field the 
ations of the discriminative stimulus has been 


these superstitious responses are short-lived. 
Their appearance as the result of accident. 


presentation of the stimulus is unmist 


one min. and many of 


al correlations with the 


akable [pp. 171-1 72]. 
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X. STIMULUS SURROUNDINGS AND EFFECTIVE- 
NESS OF LEARNING ® 
J. W. Bowles, Jr. 


It would seem reasonable to suppose that if certain aspects ofa 
stimulus situation stand out, then stimulus-response units will 
be easily connected. This was implied in the “dome versus room 
environment” maze experiment discussed earlier. 


INITIAL, TRIAL DATA INLIKE BOXES 
100 T we B 


(N=20) 


90 
e LIKE BOXES 


2 (N = 20) 
80 


70 


60 


CORRECT R 


50 


To 


40 


DAYS 


Fic. 48 Learning curves of the like and unlike end box groups as based upon 
the Per cent of correct responses on the initial trial of the day. (Denny, M. Ray. 
The effect of using differential end boxes in a simple T-maze learning situ- 
ation.) 

strates how such variables on 
ate in facilitating or retarding 
used a simple T-maze 
he same size and color 


The present experiment illu 
the side of the stimulus may oper 
learning. The investigator, in this instance, 
with interchangeable end boxes. Some were t 
ool £ l 

: r N si ifferenti ces in a simple 

® Denny, M. Ray. The effect of using differential end boxes in a sin, : 
T-maze learning situation. J. exp. Psychol., 1948, 38, 245-249- (Reproduced by 
Permission of the author and the American Psychological Association.) 
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as the alleys. These will be referred to as the “like end boxes. 
Unlike end boxes were 1 inch taller and 2 inches wider than the 
alleys, and they were constructed differently. The box en 
to the goal was painted white and had a floor made of ae 
cloth, while the negative box was painted black and had a beaver- 
board floor. 

Twenty animals were run in the mazes with like end boxes 
at the ends of the alleys and twenty with unlike end boxes sub- 
stituted. Four trials were given per day. The subjects were trained 
fora period of 6 days and tested on the seventh. 

Results were computed in two Ways: (1) for the percentage 


of correct responses on the first trial of the day and (2) for percent- 
age of correct responses of the fi 


day 2 to 7. The two groups g 
stances, a difference which w 
the first two trials, Th 
(Fig. 48). 

CONCLUSIONS. The above experiment shows definitely that 
stimulus-response connections do not proceed the same way when 
two groups of rats are run in mazes with different end boxes. 
When end boxes are different from the alleys, connection of re- 


sponse and stimulus is more effective, as shown by the higher 
percentage of correct res 


similar to the rest of the r 
thus, a differential response does n 
However, Denny prefers to interpr 
secondary reinforcement. 


rst two trials on each day from 
ave different results in both in- 
as more striking in the averages for 
ese are shown in the accompanying figure. 


XI. DOES LISTENING T0 THE RADIO INTERFERE 
WITH STUDYING? 10 
N. H. Pronko 


Many college students insist that music does not bother“ them 


and that they can study effectivel 
ment was designed to test this co 
is used as a distraction, will it inter 


» JOAN. A study of the effect 
- Psychol., 1945, 29, 313-317. 
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And what, if any, difference will there be between the distracting 
values of classical and popular music? 

Henderson and his collaborators took fifty subjects and di- 
vided them into three equally matched groups. These three groups 
showed comparable averages on their entrance psychological ex- 
amination and their reading-test scores. 

The subjects were first required to fill out a questionnaire in 
which they were asked specific questions about their study habits. 
Did they usually study with the radio on? Did they think that 
such listening cut down their study efficiency? How much study- 
ing did they do with the radio on? And what type of program did 
they listen to? 

As a measure of reading proficiency of the three groups, the 
experimenters used the Nelson-Denny Reading Test. This test has 
a paragraph-comprehension section and a section on vocabulary. 
These students had taken Form A of the same reading test when 
they entered college a year earlier. 

One of the three groups was a control group. It simply took 
the reading test without any distraction. The first experimental 


group of fourteen freshmen women took the reading test while 
listening to popular music. The other, made up of nineteen sub- 
jects, took the test with classical music as distraction. 
MUSICAL RECORDINGS: POPULAR MUSIC (order of presentation): 
1. “Two O'Clock Jump” (Harry James); 2. That's What You 
Think” (Gene Krupa); 3. “Sunday, Monday, or Always” (Frank 
Sinatra); 4. “Mr. Five by Five” (Harry James); 5. “Prince Charm- 
ing” (Harry James); 6. “Tuxedo Junction” (Glenn Miller); 7. 
“Idaho” (Benny Goodman); 8. “Crosstown” (Glenn Miller); and 
9. Close to You” (Frank Sinatra). Classical Music: Symphony in 
D Minor by César Franck (Philadelphia Symphony Orchestra, 
Victor Recording, 6726-6730). 
ages for the no-distraction, classical, 


Table 21 shows the aver: 
and popular groups, the differences in performance on the first and 


second reading test, and the significance of these differences. The 
Paragraph-comprehension score of the group that studied while 
listening to popular music shows the greatest reduction. This score 
decreased 25.1 score points below the pretest score. Although the 
vocabulary scores showed an increase, these increases are not sta- 


Ustically significant. 
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Table 21 


Nelson-Denny Averages and “ Scores 


Pretest | Final Test Differ- t 
N (Form A)| (Form B) ence (Fisher) P 

No distraction ., 19 „ 

Vocabulary . 25 43.1 50.0 +6.9 1.260 80 

Paragraph ..., ag 45:3 49.2 +3.9 0.923 35 
Classica. 17 ea 

Vocabulary . 55 42.6 48.4 +5.8 1906 wae 

Paragraph N ste 47.3 46.1 —1.2 0.266 Ou 
Popular 14 

Vocabulary W PN 43.8 47.8 0.605, 0.55 

Paragraph boy ne 48.0 2i 6.160 <0.001 


Tables 22 and 23 compare results of subjects accustomed to 
studying with the radio and those not so accustomed. These results 
show that both groups perform alike. The paragraph-comprehen- 
sion scores of the popular group show a significant drop whether or 
not they were accustomed to studying with the radio. The other 


changes were within the range expected by chance, 


Table 22 


Nelson-Denny Averages and 1 Scores of Those Who 


Use the Radio When Studying 
Pretest | Final Test | Differ- t 


N | (Form A) | (Form B) ence (Fisher) P 

No distraction ._ 14 

Vocabulary . , 42.3 49.8 1.089 0.30 

Paragraph tesa oe 44.1 48.9 1.062 0.30 
Classica... 9 

Vocabulary . ., & 41.4 50.4 +9.0 1.341 0.20 

Paragraph .... xa 47-8 46.9 —9 0.134 0.85 
Popular 8 

Vocabulary , , be 45.5 50.5 5.0 0.670 0.50 

Paragraph .,.. T 53.8 25.1 —28.6 5-485 | <0.001 
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tract the subjects from their reading tasks. In other words, since 
they didn’t care for it, they did not listen to it. 
Table 23 


Nelson-Denny Averages and ¢ Scores of Those Who 
Do Not Use the Radio When Studying 


Pretest | Final Test | Differ- t 
N (Form A) | (Form B) ence (Fisher) P 

No distraction .. 5 

Vocabulary en sä 36.8 40.6 +3-8 0.531 0.60 

Paragraph A 888 39.6 40.0 +0.4 0.042 0.95 
Classical Tr 8 

Vocabulary ... 82 43.3 46.1 +2.8 0.245 0.80 

Paragraph ETE n 46.8 45-3 —15 0.201 0.85 
Popular 6 

Vocabulary 415 44.2 +2.7 0.244 0.80 

Paragraph sà 40.3 20.0 —19:7 3.849 To. 001 


A possible explanation for the effect of popular music on the 
Comprehension scores but its lack of effect on vocabulary scores is 
next considered. The experimenters believe that the nature of the 
reading test explains this difference. The vocabulary materials are 
intermittent and unrelated and require no sustained concentra- 
tion. On the other hand, the paragraph-comprehension materials 
are meaningfully related and demand sustained effort. This implies 
that popular music interfered with the more complex of the two 
test sections. 

In summary, then, whether or not music interferes with the 
kind of learning that goes on during study depends both upon the 
complexity of that music and upon the complexity of the test 
Materials. In this experiment, classical music did not influence test 
results, and popular music affected only the paragraph-comprehen- 
Sion parts of the test. With older people or with serious students of 
Music, the results might be still different. 


XII HOW DO ORGANISMS LEARN? 
> N. H. Pronko 


How is it that, once organized, learning interactions persist and 
"epeat themselves when the organism and the stimulus object that 
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were originally involved are brought together? Stated in this uae 
tional fashion, the question has possibilities of solution, 17 . 
possible to isolate the variables that operated in the an er re . 
ing. The experiments reviewed in the preceding part ol tus 0 Py 
ter have actually succeeded in doing this, and we have scen t ia 

when end boxes in mazes are easily discriminated, rats learn more 
easily than when end boxes are the same as the rest of — 
Other setting factors such as domes or room surroundings sn 

also been observed to affect the learning built up in such surround- 
ings. The introduction of extraneous stimuli was also seen ~ 
affect the stimulus-response connections as observed in the stuc y 
situation. Relating the response to be learned with the individual 1 
grade in the course also appears to facilitate learning, and so for 
the other variables explored. The important point is that the 
factors in a learning situation can be isolated and evaluated as to 
their relative importance so that our question as to how learning 
does or does not remain stable is answerable in such terms. 

Not all psychologists have handled learning in the fashion de- 
scribed above. For many investigators, le: 
something that happens inside the organism rather than an event 
involving organism, stimulus object, and setting factors. Such 
formulations have led to a search for some “modification” of a 
hypothetical sort within the organism. Traditionally, the brain 
has been seized upon as this special tissue. Woodworth and Marquis 
illustrate this typical orientation in the following quotation: 


RET: 


arning is assumed to be 


NTION II 
After considering. . 


the process of learning or “committing to 
memory,“ 


we come now to the second of the three m 
our subject and ask how what has bee 


Some have said that it is retained ‘ 


ain divisions of 
n learned can possibly be retained. 


a s ” 2 an 
in the unconscious.” But what car 
this mysterious statement mean? 


It might mean unconscious activity 
or unconscious in 


activity. Unconscious activity would mean that a boy 
who has learned the multiplication table must be continually reciting 


nd that the same boy, since he has 
and climb a tree, must be continually going 
activities, and singing all 
membering all the people he know: 


it to himself, though unconsciously, ar 
also learned to skate, swim 


through all these the songs he knows, re- 


S, etc., etc. Any theory of retention 


ARQUIS, D. G. Psycholo 
mission of the 


i WOODWORTH, R. S. & M gy. New York: Holt, 1947- 
Pp. 677. (Reproduced by perr ii 


authors and the publisher.) 
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that demands continued activity of all learned responses breaks down 
from its own weight. But if retention is unconscious inactivity, the word 
“unconscious” is superfluous and misleading; for the meaning must be 
that learning modifies the structuresof the organism, and that the 
structural changes persist though remaining inactive until aroused 
exercise and reinforcement produce changes 


by some effective stimulus. 
in the brain structure, changes which are submicroscopic in size but 
suflicient to enable a person to do again what he h 
to sce things again as he has learned to see them [pp. 209, 284]. 

e which retains a given memory is called a 
of this trace but we have 


as learned to do and 


Ihe modified structur 
memory trace. We do not know the exact nature 
arning process leaves some trace in the 


a right to assume that every le 
make it possible 


brain. These traces, persisting for some time at least, 
ined. We need not assume that an in- 
ast to the end of a person’s life. 


to remember what has been les 
active memory trace will necessarily 1 
y with the result that what was once learned 
556]. 


There are obvious difficulties in such an interpretation. The 
reader will note that the “modified structure” mentioned is purely 
hypothetical. Is it necessary to point out that brain cells are as 
impermanent as fingernail or skin cells and that they are constantly 
being replaced through cell division? How could one then possibly 
remember an event in his latter years that he had not recalled since 
childhood? A stand opposed to that of Woodworth and Marquis is 


taken by Lashley and Wade ** who state: 


It may die out gradual! 
is finally forgotten [pp. 


At the present time nothing whatever is known concerning the 
nervous system which constitute memory 


Nature of the alterations in the 
is in fact so limited that it 


traces. Knowledge of cerebral physiology 
does not even lend greater plausibility to one than to another of the 
many speculations concerning the organic basis of memory with which 


the literature is burdened. Association with direction of flow of nervous 


ation is neither more or less fantastic 


excitation or with a ratio of excit 
litioned-reflex arcs. The 


than is association between hypothetical cond 
only relevant facts are those of psychology + - [p. 86]. 


A progression toward a more objective handling of retention 
= illustrated in the following excerpts. 
2 Lasney, K. eory of generalization. 


y, K. S. & Wape, M. The Pavlovian th 
authors and 


12 Last 
7. (Reproduced by permission of the 


Bou: 
Wee Rev., 1946, 53, 72 
American Psychological Association.) 
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XIII. RETENTION 8 


The term “memory” has been ill-advisedly used in the r 
upon the effect of intervals of disuse upon habit functions. The Yeri 
“retention” has been employed in a static sense in this same connection, 
referring chiefly to the “persistence of modifications” in the — 
system. Both terms are ill-defined. It seems possible to keep the term 
retention and make its meaning more definite. In behavior the term 
retention covers this phenomenon; viz., that an object to which an 
animal has learned to respond in a definite way will for a more or lesy 
definite period in which the given response has been prevented (be., 
by not presenting the object) call forth in various degrees of perfection 
the old (or habitual) response. If the response is as definite at the end 
of the period of disuse as before we say that there has been no loss in 


à 8 se, after 
retention or that retention was perfect. In most cases the response, aft 


a period of disuse, is not perfect (i.e., there is excess effort), The effect 
of the period of disuse can be measured (in terms of time, distance, 
errors, etc.) by comparing the first trial 
before disuse; 


with the first 


after disuse with the last rial 
or otherwise expressed, the last trial Z of regular training 
trial a of retraining. If a certain 
stepped the excess effort of trial a m 
first trial in the training series. In t} 
lost. Only complete retr 


case [pp. 24 1-242]. 


length of time is over- 
ay be as great as that of A, the 
his case the habit appears to be 
aining will tell us whether this is really the 


XIV. LEARNING AND THE NERVOUS SYSTEM ** 


Unless the reader has clearly grasped the conception of an independent 
science of behavior, it is not likely that he will be convinced by argu- 
ments. A purely descriptive science is never popular. For the man whose 
curiosity about nature is not equal to his interest in the accuracy of his 
guesses, the hypothesis is the very life-blood of science. And the op- 


position to pure description is perhaps nowhere else as strong as in the 


field of behavior. I cannot expect that a mere demonstration of the 


an introduction to comparative psychology: 


or of organisms. New York: Appleton-Century- 
Crofts, 1938. Pp. 457. (Reproduced by permission of the author and the pub- 
lisher.) 
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independence of a science of behavior will dissuade the reader from 
his willingness to let the two disciplines proceed together as closely en- 
e at the present time. There are, however, arguments 


meshed as they 
of a more positive sort that he should take into consideration. 

The first of these is hygienic. A definition of terms in a science of 
behavior at its own level offers the tremendous advantage of keeping 
the investigator aware of what he knows and of what he does not know. 
The use of terms with neural references when the observations upon 
are behavioral is misleading. An entirely er- 


ate of knowledge is set up. An 
outstanding example is the systematic arrangement of data given by 


of his Conditioned Reflexes is “An Investigation 
but no direct 


which they are based 
roneous conception of the actual st 


Pavlov. The subtitle 
of the Physiological Activity of the Cerebral Cortex,’ 


observations of the cortex are reported. The data given are quite ob- 
behavior of reasonably intact dogs, and 


viously concerned with the 
aks is the conceptual one 


the only nervous system of which he spe 
discussed above. This is a legitimate procedure, so long as the laws 
established are not turned to “explain” the very observations upon 
but this is commonly done, as for example, by 


Which they are based; 
interesting because he is 


Holt. . .. Holts procedure is especially 
kind of fallacy of which he is the victim. In the 


clearly aware of the 
Moliere’s coup de grace to 


carly pages of the book cited he quotes 
verbalism— 

I am asked by 

why opium induces sleep. 


the learned doctor for the cause and the reason 
To which I reply, because there is in it 


a soporific virtue whose nature it is to lull the senses! 


He then proceeds to explain behavior with a conceptual nervous sys- 


tem! I can see little difference between the use of the term instinct, to 
xplanation of learning in terms of 


which he objects, and his own e 
ral reference is assigned to the Law 


Pavloy’s Law,” except that a neu 
Which is lacking for the instinct. The reference is not at present sup- 
Ported by the data. 


A second argument for 
of behavior is that it is then free from unnecessary restr 
aid, is far more easily observed as a sub- 


it is a mistake to tie one science 
another. A single reflex arc, 
is at present inac- 


maintaining the independence of a science 
aining in- 


fluences, Behavior, as I have s 
ject matter than the nervous system, and 
down with the difficutties inherent in 
identifiable as such and as the correlate of a reflex, 


cessible. Even gross dynamic properties are equally obdurate. Although 


the neurologist may speak, for example, of an afferent discharge from 
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is Q sthod 
the stomach or of some other process as the basis of hunger, no meth 
‘ 111 Peace resulting 
has to my knowledge been devised to obtain measures of resul 1 
cortical or sub- cortical states of the drive as delicate as the measures 


i Ti J all acce reat a handi- 
behavior described in Chapter Tan. We shall accept too great a ha 


cap if we are to wait until methods have been devised for the VEE 
tion of neural correlates in order to validate laws of behavior. it 1s 
especially necessary to avoid restricting the term reflex to correlations 
for which arcs have been located. The restriction is commonly urged 
by the neurologist who is perhaps justifiably dismayed by the so-called 
“units” of behavior which are featured in psychological work. But the 


y 3 2 5 8 A rder to 
isolation of an arc is not a useful criterion to appeal to in orde 


exclude the misuse of the notion of 
which are based upon the law 
in its state. 


a unit. Other criteria are available 
i 0 mpious Che 28 
fulness of the unit during various change 


r P r ý Jara 5 its 
The current fashion in proceeding from a behavioral fact to it 


„ . * * FO" 
neural correlates instead of validating the fact as such and then pre 
ceeding to deal w 


ith other problems in behavior seriously hampers the 
development of a science of behavior [pp. 426-428]. 


XV. DOES LEARNING OCCUR IN THE BRAIN 


The attribution to the brain of the power to associate ideas is equivalent 
to endowing it with a middle type of psychological property. Not that 
connecting brain processes with ide: 
than making the brain produce 
cedure is more palpably verbal. 
do not know how the 


is less magical and mysterious 
sensations, but rather, the whole pro- 
As Herrick puts it: “Even though we 
brain thinks, we know 
anything in biology that is does so.” 


In fact, psychologists and neurolog 
words about associations and 


as surely as we know 


ists have written millions of 
association centers, but all they amount 


to is translating into neural language the old associationistic type of 


psychic lore. Actually, not one iota of evidence is or can ever be pro- 
posed. 

Though the attribution of le 
objectionable, it really is not. 


learning functions seem to hold 


arning powers to the brain appears less 
Psychologists who talk about brain- 


mentalistic constructions in abeyance. 


However, to attribute psychological-learning functions to the brain is 


15 KANTOR, J. R. Problems o 


me f physiological psychology. 
Principia Pres 


Bloomington, Ind.: 
1947. Pp. 398. (Reproduced by permission 


of the publisher.) 
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simply to echo the old mind-location assertions. If the learning is com- 
plex it is assumed the mind's cortical seat has the power to perform it 
If the cortex is injured or removed, then the powers are shoved down 
to some subcortical region. The following quotation from Woodworth’s 
Experimental Psychology admirably illustrates the indecisive treatment 
of psychological brain functions. 

In learning, work is done by the organism; this work leaves after- 
include under the noncommittal terms, trace. 
The trace is a modification of the 
rom the facts 


effects which we may 
What is retained is this trace. 
organism which is not directly observed but is inferred fi 
of recall and recognition. 

The explanatory concept of 
tion within the organism, probably 


mechanisms concerned with item A and B. 
t the locus of any practice effect is the 


tice leaves behind some change 


association implies a direct connec- 
within the brain, between the 


It scems almost certain tha 
cerebral hemispheres and that prac 
in the neural structure or condition. 

Typical of much psychologic al writing are the strong indications of 
belief in the powers of the brain with 
A fine example is Marquis's statement 


a coordinate neglect of it in later 


exposition and interpretation. 
in discussing the neurology of learning: 
The ability of an animal to learn—the ability to modify its be- 
havior on the basis of previous experience and to adapt successfully 


to new situations—depends upon the structure and organization of 
tem. The difference between an untrained dog 
has been taught to “beg” when food is held out, 
dog's reaction of course, involves 


nerves, motor nerves, and 


its central nervous 
and a dog which 
is a difference in the brain. The 


the functioning of receptors, sensory 
ion produced by the training is a modi- 
“he neural connections from the receptors 


in to the muscles are fixed and un- 


muscles, but the modificat 
fication of brain function. T 
to the brain, and from the bra 
changeable. When a man learn 
shoot a gun accurately, he has no 
He has altered the brain processes in such 


the finger are more precisely related t 
makes no pretense to s 


s through long practice to aim and 
t trained the eye or the finger. 
a way that the movements of 
o the visual stimulation. 


The later exposition, of course, ubstantiate such 


3 


a Statement. 
It has become a cultural tradition that the psychological fun 


Of the brain consist of behavior control by the development of com 
ation of psychological proces 


ctions 
plex 


synapti 2 s ra 
ynaptic connections. This autistic cre ses 
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is based on no more adequate foundation than the eee fact a 
neural synaptic junctions. The operation of these junctions has been 
transformed into functions called engrams or neurograms. Walch 
however, has warned against the! procedure of inferring changes in 
neural operation from behavior and then explaining learning in terms 
of the inferred engrams or functions. ; 

The fundamental importance of the synapse seems a logical con- 
clusion, yet we must bear in mind when evaluating theories of learn 
ing that the properties of the synapse are still entirely hypothetical. 
If we deduce its properties from the facts of learning we gain nothing 
by explaining learning in terms of these hypothetical properties. 

The objection to brain functions is twofold. They not only are of 


no value in explaining learning or any other complex event, but they 
prevent all who place such f 


aith in them from explaining behavior 
ev 


P selv ake 
ents in terms of all the numerous factors the events themselves mak 
available for the purpose. 


i 5 te 
In this connection it is interesting to no 
that Marquis, 


whom we have quoted above as espousing this Faith, 
continues to believe it even though he appreciates its futility. Writing 
in collaboration with Hilgard, he says: 
In the present status of knowledge, neural theory is not basic to 
conditioning theory. The known f: 
be utilized to predict or to limit the results of behavioral studies. 
Even the basic law that a response varies in magnitude with 
intensity of stimulus would be equ 
wires or pneumatic tubes. The facts of speed of conduction and 


synaptic delay cannot predict the latency of a conditioned response, 
for we have no idea what length of nerv 
involved... Many of the so. ca 
hibition, which seem most reley: 
behavioral laws stated 


acts of neural function cannot 
ally true if the nerves were copper 


e or how many synapses are 
lled neural facts, such as reflex in- 
ant to conditioning are in reality 
as relations between afferent and efferent nerve 
activity without direct observation of any intermediate neural event. 
This point of view of course does not preclude the possibility that 


on the basis of future work neurological prediction of behavioral 
facts may be achieved. 

Whenever one wishes to emphasize the 
tivities in psychological situ 
logical actions in relations! 
the two types of events, 


presence of biological ac- 
ations or to consider biological and psycho- 
lip, one must always differentiate between 


Anatomical organization, which provided the 
connections between sense organs and cortical te 


rminals, also between 
cortical terminals and motor Projection Paths, is 


a biological fact. The 
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actions of the biological structures—conduction, coordination, and other 
functions—are and remain biological and cannot be connected with 
psychological events except as participating factors. Psychological events 
may be regarded as the larger field situations of which the biological 
activities, howsoever essential, constitute only components. To localize 
psychological functions in the brain involves an enormous amount of 
interpretative and attributive construction deviating widely from an 
observational contact with events. At the least, the questionable com- 
merce with neural constructions does not enrich psychology and makes 


physiology poor indeed [pp. 102-105]. 


Operationally, the term “learning” can only refer to a field 
event involving an organism under specific circumstances in the 
process of acquiring a response to a given stimulus object. Why? 
Because that is what everybody must start with. The mutual inter- 
action 6 of organism and stimulus object is the empirical fact. The 
traditional view which treats learning as if it were something oc- 
curring inside the animal leaves learning unexplained. Stating it 
as a field event permits one to understand learning as well as any 
other class of action in terms of the variables involved in the given 
situation. Perhaps the future of psychology will be directed toward 
such study in regard to learning as well as other behaviors. Cer- 
tainly, the progress gained in the study of learning data justifies 
such faith. The contemporary student appears to be in a transi- 
tional period with respect to this problem. The field is rife with 


theoretical and experimental business. 


E 1 „ 

16 The term “interaction” is here used to stress the mutuality of action of 
the two variables involved. Organism and stimulus object may be said to in- 
teract in a fashion similar to that of two chemical substances or gravitating 
Objects interacting with one another. Of course, the details of the interaction 


differ, 


LO 


INTERRELATIONSHIPS 


BETWEEN PHYSIOLOGY AND PSYCHOLOGY 


I. INTRODUCTION 
N. H. Pronko 


Before the student of psychology can learn to handle his subject 
matter adequately, he must Sooner or later settle the problem of 
how physiological and behavioral data are related to one another. 
An examination of textbooks in physiology and psychology, 
selected at random, shows that each field is concerned with differ- 
ent subject matters, Physiology may be said to study “part reac- 
tions.” Digestion, excretion, secretion, circulation, and reproduc- 
tion are typical classes of the actions studied. Portions of organisms, 
such as a heart-lung preparation, can be profitably studied. Even 
where total organismic function is considered, as in the physiology 
of exercise, it is studied as an interrelation of organs or systems 
or their excitation by such agents as oxygen or carbon dioxide. 
Psychology has a different subject matter, The classes of data 
in its textbooks will include hearing, lasting, loving, hating, fear- 
Ing, reasoning, judging, understanding, dreaming, inventing, and 
so on. How is it that one person understands Sinio speaking 
English but not Hungarian? Vice versa, another person under- 
stands Hungarian and not English, while still another understands 
both. Fundamental answers to these questions will be understood 
in terms ofa history connecting a given individual and the lan- 
guage in question. Further examination will show extreme de- 
grees of differentiation or discrimination, inhibition, variability, 
modifiability, integration, and delayability. Neither the history nor 
these six characteristics will be found as distinctive features of the 
Physiologist's subject matter Gee Chapter I for further discussion)- 
408 
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On this operational or empirical basis do we separate the two 
fields. 

: Next, we consider the explanation of psychological data. Im- 
agining behavioral facts to be mental or psychic does not solve the 
problem but makes it even more mystifying. It is rather apparent 
that a framework which makes the two (body and mind) parallel 
but inexplicable events has not been very fruitful. It is our opinion 
that the materials brought together in this chapter suggest that 
physiological factors be considered as factors that participate in 
psychological events. That is, when an organism learns, it is true 
that there are nervous-system and other types of physiological 
functioning, but the action is simultaneous rather than cause or 
effect. Why? Because learning is a more inclusive field event than 
organismic functioning. Note that in a learning situation the 
living organism is only one of the variables involved, and that there 
are also a something to be learned (a stimulus object), presence or 
absence of people, radios, and other variables. It is the occurrence 
between the organism and stimulus object that is the essential be- 
havioral datum. No less than that. The interbehavior of the two 
1s the fundamental fact for investigation. 

With such a formulation, nothing is left out of the picture. 

As a matter of fact, since the organism as one variable is a breath- 
ing, digesting, living thing, deterioration, disruption, or disorgan- 
ization of its systems, organs, or tissues may play a role in his be- 
havior. This role may be that of a negative factor which prevents 
the learning of certain behaviors because the necessary structure 
is lacking, such as absence of eyes for building up visual responses, 
Or absence of legs for dancing. 

Interference effects may be noted, as when a spastic’s nervous 
(ies connective) system is injured in such a way as to prevent his 
m ping together appropriate patterns for making the proper 

Peech sounds, or the more general defect prevenung all speech, 
i in aphasia. Drugged conditions, infections, injuries, blood loss, 
atigue, and ſever are other physiological factors that may (or may 


"en play a role in a particular behavioral interaction. 

e factors described above must 
ashion—an indi- 
a toy 


be a operation of the negativ : : 

Vidua derstood in a relative rather than absolute 
ual born without arms or legs may nevertheless become 

armless artists, too, who have painted 


Mak 

er. 4 

er, and there have been 1 
cases of persons 


With x 
their feet. The current press reports other 
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with two wooden legs who dance as entertainers, armless mothers 
who attend their babies by means of legs and feet, and so on. Thus, 
the psychological consequences of injuries are dependent on com- 
pensatory factors occurring during the individual’s reactional biog- 
raphy. A Helen Keller rendered blind, deaf, and anosmic but by 
whom heroic efforts are made to compensate for such defects, 
achieves a higher degree of behavioral complexity than many so- 
called “biologically normal” individuals. . 
The person's biological make-up may serve in a more positive 
way as a locus of psychological stimulation. His dry throat, heavy 
breathing, or heartbeat may be reacted to in the same way as one 
may react to the belching or snoring of others. Furthermore, aie 
juries, cripplings, and the like, may be reacted to by stimulating 
the acquisition of behaviors to elicit sympathy and attention from 
others. On the other hand, anatomic and physiological defects 
may arouse compensatory behavior. A Demosthenes overcomes a 


speech defect. A crippled child unable to compete on the athletic 
field is spurred on by his very defectiveness to build up reactions of 
an intellectual sort that permit him 


to surpass other children. A 
warranted generalization regarding the role of biological factors 
in behavioral acquisition seems to be that no one can say in ad- 
vance what place these variables will have because they may stimu- 
late different individuals in utterly different ways. Similarly, one 
may react to one’s own shape, size, skin color, or deformity in 
various ways, but regardless of how the organism's tissue, organ, 
system, or total organismic functioning operated in a behavioral 
event, they must be given their proper place in the total event of 
which the organism is always only one variable in a situation in- 
volving many other variables, 


Il. THE PROBLEM OF MOTIVATION 
John Bucklew, Jr. 


A phenomenon readily appreci 
directed behavior of people. In 
of goals are such ubiquitous oc 
their nature and explanation ! 


ated from everyday life is the goal- 
fact, the selection and achievement 
currences in human behavior that 


ain it merely by saying 


that he has certain motives or Purposes which he pursues. These 
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determine his behavior. Further questions will, in all probability, 
uncover the implicit assumption that motives and purposes are 
the “mind” or “will” operating upon the body. 

The origin of the theory of motivation reveals the same sort 
of interpretations which our ordinary citizen employs. Motives 
were considered to be internal, psychic springs of actions which 
governed what the organism did. This type of thinking corresponds 
to the mentalistic period of psychology. Even today, it is by no 
means extinct in scientific circles. The doctrine of instincts, con- 
sidered in a previous chapter, was one part of this interpretative 
scheme. Instincts were conceived of as unlearned actions which 
achieved certain definite ends; motives were, at least in part, ac- 
quired. 

Behavioristic psy 
tages of mentalistic expl 


chologists, early recognizing the disadvan: 
anations, attempted to remedy matters by 
transforming “psychic springs of action” into definite physiologi- 
cal processes within the organism. These processes, actual or as- 
sumed, were labeled “drives,” and, in accord with available data, 
were localized in various bodily regions. Hunger drives, for ex- 
ample, became primarily an affair of contractions of the empty 
stomach. Sexual drive presumably sprang from tensions of the 
sexual apparatus, from internal secretions of the sexual glands, 
or from both. Motivated behavior, under this scheme, was ex- 
Plainable as (1) a source of energy supplied by physiological states 


i ism i j i ri eternal stim- 
Operating on the organism 1n conjunction with (2) external 


uli which the organism had learned to recognize as leading to 


certain definite goals. 
The theory of motiv 
examined, for it is expressed in ter J i 
localized energy sources in the organism serve to motivate . 
then it becomes possible to test this by trying to remove the allege 
source of the drive. Without this, the motivated behavior should 
Cease or should be significantly reduced. For hunger drive, 5 
Experiment of Tsang, summarized in the following poe ie 
one of several such experiments which have been performec. 


ir 0 rives with 
Others have been performed on thirst and sexual drives 


ation in this form can be operationally 
ms of natural processes. If 


Similar res ; 
results. i 
. dir. action 
Is it sound interpretation to say that goal dir ected pe 
Springs from internal drives and needs, or 1s this a fictitious a ion 
A N nc 
ol human behavior? Much literature now points to the cor 
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that goal-directed activity varies with a host of factors which wed 
operate in conjunction with, or in independence from, speciſic 
physiological states. This literature deals with the behavior con- 
sidered to be biologically fundamental—such things as food in- 
gestion or sexual activity. If more than physiological conditions 
are needed to account adequately for these motivations, then the 
topic of motivations becomes increasingly a stress on any factors— 
those of the organism, those of the stimuli, those of the general 
setting of behavior, those of the life history—which dispose the 
individual toward some goal action. 

There is a very general issue, a type of social philosophy, at 
stake in the scientific determination of what motivation is or is 
not. Can complex social institutions, such as war, business, or art, 
be derived from biological determiners, or do these things operate 
with a great deal of independence of biological facts? If, for ex- 
ample, sexual behavior itself can occur with some independence ol 
physiological states, then how much can be said for the current 
notion that artistic motivations are traceable to the fact of biologi- 
cal sex? The selections immediately following are chosen to illus- 
trate some of the literature concerning the study of motivation. 
They, as well as subsequent items from the areas of sex behavior 
and the role of the nervous system, are meant to help answer the 


question: What is the relationship between physiology and psy- 
chology? 


III. HUNGER MOTIVATION IN GASTRECTO- 
MIZED RATS} 
John Bucklew, Jr. 


INTRODUCTION, ‘There is no direct evidence that the motiva- 


tional effects of food privation upon maze running are a result of 
stomach contractions. The contrast between the continuous ac- 
tivity of the animal in the maze and the intermittent character of 
the hunger contractions raises some doubt as to the importance of 
the latter in motivation. This experiment was a preliminary at- 


— V — . 
1 Adapted from Tsanc, Yu-Cuuan. Hunger motivation in gastrectomized 


rats. J. comp. Psychol., 1938, 26, 1-17. (Reproduced by permission of the author 
and the publisher.) 
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tempt to control the gastric contractions in order to test the effect 
of food deprivation on motivation. The method was to perform a 
partial gastrectomy, eliminating the contracting part of the stom- 
ach, and to compare the learning of animals so prepared with 
that of normal controls during hunger motivation. 

OPERATIVE TECHNIQUE, Alter experimentation, the technique 
was developed of cutting off the main bulk of the stomach and 
leaving a narrow strip of tissue along the lesser curvature of the 
stomach. The cut surfaces were sewed together to form a narrow 
gus and the duodenum. The tissue 


passage between the esopha 
ctive even in the 


along the lesser curvature of the stomach is not a 
normal stomach. The rest of the stomach contracts against it during 
hunger pangs. Thus, in cutting out the main bulk of the stomach, 
leaving only the lesser curvature, the experimenters eliminated 
that part of the stomach which moved during hunger contractions. 

In the seven rats used in the operated group, from go to 95 
per cent of the whole stomach was removed. Thus, gastric con- 
y reduced, if not eliminated altogether. 
at the time of the operation. Two 
and one half weeks after the operation, the rats were back on their 
normal diet. When their body weight had returned to what it 
was before the operation, the experimental testing of the animals 
was begun. After the experiment was over, an autopsy was per- 
formed on the rats to determine how much of the stomach had 
been removed and how well it had healed from the effects of the 
operation (see figure 49). 

PROCEDURE. ‘The rats were tested in two kinds of apparatus. 
One of these was an alley-type maze of fifteen sections. The other 
was an activity cage in which the amount of activity which the rat 
displayed over any given period of time could be recorded and 


tractions should be clearl 
The rats were 3 months of age 


measured. 

The procedure for the maze was as follows: first there was a 
preliminary feeding in the maze for 3 days; then on the first day 
after that, 1 trial was given. On the second day g trials were given, 


and thereafter 5 trials per day were run. The criterion for learning 
the maze was 10 consecutive errorless runs. The rats were allowed 
150 trials as a maximum. At the end of each successful run the ani- 
mals were rewarded sparingly with food. In addition to the data 
for the gastrectomized rats, the experimenter had data concerning 


Empirical Foundations of Psychology 


414 


Fic. 49 Stomachs, Full and Empty, of Normal Adult Rats and Residual 
“Stomachs” of Gastrectomized Rats, X 1. A, stomach immediately after a hearty 
meal; B, stomach after fasting for 24 hours. 1-10 gastrectomized cases. c, cardia; 
d, duodenum; e, esophagus; p, pylorus. Cases 1, 7, and g are unsatisfactory 
operations and excluded from the group averages. Broken line in B marks the 
locus of the incision. For photography the specimens were fastened to a black 
cardboard by loops of thread which are visible in the pictures. (Adapted from 
Tsang, Yu Chuan, Hunger motivation in gastrectomized rats.) 


Physiology and Psychology 415 


normal rats; these data had been compiled in previous studies. 
Thus, the operated rats could be compared to a control group of 
normal animals. 

RESULTS OF THE MAZE. In comparing the operated group with 
the control group, the experimenter used the results of the first 
trial on each day. He considered that the animals were only com- 
on the first trial because introducing even a small morsel 
o the residual stomach of those animals who had been 
n might change their hunger motivation to a much 
greater degree than if the morsel were introduced into the stomach 
of a normal animal. Table 24 shows the results in average time on 
the first trial and average number of errors on the first trial for the 


parable 
of food int 
operated o 


normal and gastrectomized rats. 


Table 24 


Average Time and Average Errors on the First Trial 


for Normal and Operated Rats 


2222 T . a A 
Average ‘Time in First Trial Average Errors in First Trial 
= Days Normal Gastrectomized Normal Gastrectomized 
1 165 4.6 3.1 
ta 58 2.4 2.7 
3 gr 1.3 0.3 
4 12 0.3 0.3 
5 12 0.4 0.4 
6 9 0.2 1.1 
7 10 0.0 0.1 
12 0.0 0.1 


are for the first trial on each of the 8 
hey show that there is little 
average time or in the 


The results in this table 
ats were run. T 
o groups either in 
nade. 


days during which the r: 
difference between the tw 


average number of errors n 
RESULTS OF THE ACTIVITY CAGE. After the maze test, the gas- 


put into an activity cage in order to measure 
after eating. This cage consists ofa 
ich turns when the animal moves. Each revolu- 
ally recorded. In each cage, the animal 
water. Three activity records were 
for the hour just before feeding, 
r a total period of 21 hours. 


trectomized rats were 
the relative activity before and 
revolving disk wh 
tion of the cage is automatic 
always had a supply of fresh w 
taken each day: the total activity 
for the hour just after feeding, and fo 
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One of the seven rats had to be dropped out of this part of the ex- 
periment, so the results for the operated group include only x 
rats. Table 25 shows the number of revolutions for each of the 
records on each of the six rats. 


Table 25 


Number of Revolutions 


One Hour One Hour Total over 
Rat before Feeding after Feeding 21-hour Period 
1 172.9 61.0 1,428.1 
2 411.9 152.9 5127-1 
3 1,231.1 434-0 13 3 
4 204.9 76.9 1,700.4 
5 549-1 120.1 4.7 10.4 
9 792-1 246.0 4493-9 


The results of the activity cage are in harmony with previous 
results on normal rats. It had been found that activity in normal 
rats was highest in the hour before feeding, and, in this experiment 
on the operated rats, it was found that they were three times as 
active before feeding as after feeding. This would indicate that in 
the absence of a contractile stomach the animal is still capable of 
hunger which “drives” it to greater activity. On the whole, how- 
ever, the operated rats were not so active as the normal rats had 
been in other studies. Perhaps gastrectomy has a depressing effect 
on general activity, but without relation to the hunger cycle. 

CONCLUSIONS. From the data of this experiment, Tsang con- 
cludes that the motivation of gastrectomized rats, as measured in 
maze running and the activity cage, is not essentially different 
from that of normal rats possessing a stomach. Hence, the motiva- 


tional factors of hunger cannot be said to arise exclusively from 
contractions of the stomach. 


IV. STIMULUS FACTORS IN FOOD PREFERENCE 
John Bucklew, Jr. 


That motivating factors include more than internal states of the 
organism is clearly illustrated by wartime experiences of the army 
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in feeding its soldier population. Dove? has reported on some of 
these problems which arose during the war, and upon experi- 
mental work which has been undertaken as a result of them. 


During World War II. .. each item of the ration had been care- 
fully produced and prepared according to quality specifications, and 
each item had been tested to contain and retain through long periods 
of storage its quota of vitamins, minerals, protein, and calories. But 
when the soldier-consumer refused to accept some of these ration items, 
and when these items began to accumulate in storage dumps in various 
theatres of war, a new problem in supply, heretofore unrecognized, 
was raised to a major issue. To determine the causes of non-acceptance 
followed as an official directive. 

Parallel with the refusals by the soldier-consumer, populations un- 
der economic stress, or belabored with a poor soil, or lost in the forest 
fringe or in marginal environments, or seduced in overspecialization, 
reveal similar conflicts over acceptance and non-acceptance of foods 


[p. 187]. 


Dove further explains that formerly families in our country 
selected, grew, and prepared their own foods in a manner accept- 
able to members of the family group. However this is no longer 
pecially in military life, the food must now be selected 


ahead of time. This renders it necessary to have some 
and 


true. And, es 


and prepared 
means of testing ahead of time what foods will be acceptable 


what ones will not. Tests carried out in various army camps indi- 
pedient to eliminate some foodstuffs ahead of 
be rejected by the soldiers. Others are found 
, and still others 


cate that it is ex 
time because they wil 
suitable to only a part of the soldier population 
are very well liked and can be stocked immediately. 

Dove adds that preferences for foods and prejudices against 
foods seem to be closely related to food habits which have been 
ing the individual's lifetime. These food habits are, 


built up dur 
actors such as soil, climate, food 


in turn, related to a variety of f 


crops, socioeconomic conditions, and even religious convictions of 


people. 
The final eval 


tential nutritional q 


2 Dove, W. F. Developing food acceptance research. 
187-190. (Reproduced by permission of the publisher.) 


uation of the food depends not only on its po- 
valities but as well upon the acceptability 


Science, 1946, 10g, 
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which it possesses. This is determined by the per cent value per 
unit weight multiplied by the weight accepted. l ; . 

Table 26 illustrates how varieties of a type of food, in this 
case, corn, can be ranked according to palatability. The figures for 
1942 were taken from corn grown from the same seed on the same 
plot of land. Many factors, such as the maturity of the corn, may 
affect its preference rank. 

In general, preference is shown for yellow varieties of corn 
over white varieties. Since yellowness usually indicates the presence 
of carotene and of Vitamin A, there would be a rough correlation 
between the palatability rating and Vitamin-A content. However, 
one variety containing carotene was rated low. , ’ 

It is also known that the ranking of a particular variety is 
relative to the others tested. In one sample of several corns, one 
variety was generally rated as “sweet and tender,” but when this 
same variety was placed in another group all of which were gen- 
erally rated well, it was called “tasteless and flat.” 


Table 26° 


Preference for Four Varieties of Corn, as Shown by Average Ranking 


Average Placement in Palatability 
Rank in 2 Consecutive Years 


Taste-tester Varieties 


1941 Tests 1942 Tests 
Golden bantam ............... 1.59 1.62 
Early yellow sensation. 2.93 2.16 
Early Crosby sweet . 4.10 4.80 
Seneca “60” 4-93 5-40 


. Taken from Dove, W. F. The relative nature of human preference: with an example 
in the palatability of different varieties of sweet corn. J. comp. Psychol 1943, 38, Slo znd. 

Apparently, the “hunger-motivating” properties of corn are 
not entirely described in terms of physiology and chemistry. 
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V. MOTIVATIONAL FACTORS IN GROUPS? 
John Bucklew, Jr. 


The question investigated by these experimenters was whether the 
members of a group who ranked low in some activity would have 
the same goals or levels of aspiration as those members who ranked 
higher. Subjects for the experiment were fifth-grade children of 
two schools of a Middle Western town. In all, there were seventy- 


seven children, of whom fifty-three were in the experimental group 


and twenty-four in a control group. 
The task chosen was one which was unrelated to ordinary 


ork and which did not correlate closely with intelligence- 


This task, the Woodworth Wells Cancellation Test, 
hazard ar- 


schoolw 


test scores. 
consists of a sheet with rows of numbers printed in hap 


rangement. The task is to cancel out with a pencil all the examples 
of any one number which the experimenter chooses for cancella- 
tion in a given trial. 

The cancellation test was given six times altogether, twice 
each week for 3 consecutive weeks. For the first trial, the same in- 
structions were given to all children. They were told that the task 
was a diversion from their regular schoolwork and was not at all 
difficult. Then the procedure was explained to them. 

For the following trials, the original group was divided into a 
and an experimental group. The children in the 
continued as in the first trial, but the children in the 
ere first shown their scores and the class 
and then told whether their score 


They were also allowed to look at 
and to 


control group 
control group 
experimental group W 
average from the previous trial, 
was above or below the average. 
a bar graph showing their relationship to the class average 
other individuals. However, this graph was so arranged that each 
child knew his own score but did not know the score of any other 
person. This was done by giving each child a number and using 


this number instead of his name on the graph. 

When the child was given the card telling him what his score 
and the class average was, he was asked to put down the score he 
thought he would make that day. This was taken to be the child's 
A study of motivation, 


3 Adapted from ANDERSON, II. H. & BRANDT, H. F. 
d the concept of level 


involving self-announced goals of fifth-grade children an 
of aspiration. J. soc. Psychol., 1939, 10, 209-232. 
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goal, or level of aspiration, for that day's work. Table 27 sum- 
marizes the results showing the relationship of level of aspiration 
to the child's standing in the group. 


Table 27 


Table Showing the Actual Scores and Announced Goals by 
Quartile Groups for Each Day's Trial 


Trial Score Trial Goal 

Upper quartile 1 2 1o45 
3 4 108.0 

4 55 113.9 

5 6 107.7 

Second quartile 1 2 91-7 
3 4 928 

4 5 971 

5 6 99-7 

Third quartile 1 2 77 80.8 
i 3 4 86.6 

4 5 85-4 

5 6 87.1 

Lower quartile 1 So „85.6 
3 4 85.3 

4 5 87.0 

5 6 83.4 


The general results of this study can be 
comparing the scores and the levels of 
per cent of the group w 
cent. In both cases, 


seen most easily by 
aspiration of the upper 25 
ith the same figures for the lower 25 per 
the actual scores showed an improvement from 
the first to the last day. However, the significant fact is in the re- 
lationship between the scores and the goals to which they aspired. 
For the upper group, it can be seen that the goal which they said 
they would reach tends to fall below what they achieved on that 
day's work. For the lower group, the goal which they announced 
tends always to be above what they actually achieved. The central 
conclusion of the study is, then, that irrespective of their achieve- 
ment, the announced goals of the children tend to fall in toward 
the middle of the group. This would seem to indicate that the level 
of mediocrity is the level toward which the children in each case 
are aspiring. 
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VI. GLANDS AND SEXUAL BEHAVIOR 
J. W. Bowles, Jr. 


Both past and present “popular psychology” have talked of glands 
“regulating” personality and otherwise determining behavioral 
happenings in which organisms are involved. Emphasis has been 
placed for the most part upon the endocrines. Perhaps 
psychology” represents little more than a fad in the science of 
psychology that has developed with the growing interest of the 
biologist in the ductless glands. That this is true is suggested by 


gland 


the dearth of facts revealing glands as determiners or regulators 
of behavior. 

The lack of correlation between glandular action and behavior 
is apparent in the following summary of Kinsey’s * investigation 
of homosexuality in the human male. 

Popular opinion has held and continues to hold that homo- 
sexual behavior is dependent upon some inherent abnormality. 
With the discovery of the sex hormones, this abnormality is often 
assumed to be glandular in origin. 

Androgen and estrogen analyses of urine samples have been 

made with small groups of so-called “normals” and “homosexuals” 
to support this glandular theory of sexual behavior. However, 
differences between groups have not been significant. In fact, dif- 
ferent samples from the same individual have shown extreme 
variation. 
One is not warranted in concluding that the relatively small differences 
in averages (of urine samples) between two such small groups are sig- 
nificant when successive samples from single individuals show 7 to 50 
times as much difference [p. 424]- 

A more serious error in studies of this sort is the assumption 
that heterosexual and homosexual behaviors are mutually exclu- 
sive phenomena derived from inherently different individuals. An 
analysis of the sex histories collected by the personal-interview 
technique of 1,058 males reveals that the “homosexual” or “hetero- 
sexual” classification ef human males is not based on fact. In this 
large sample, 354, or 35-5 per cent, of the individuals, had been 


4 Kinsey, A. C. Criteria for a hormonal explanation of the homosexual. 
J. clin. Endocrin., 1941, 1, 424-428. (Quoted by permission of the publisher.) 
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involved in one or more homosexual experiences. The sample in- 
cluded a large number of college students from 140 American 
colleges. In this subgroup, 30 per cent reported some homo ual 
experience. The incidence of homosexual behavior continues to 
increase throughout the early axlult years, showing that these are 
not all early-adolescent activities. 


In brief, homosexuality is not the rare phenomenon which it is ordi- 
* 3 koe whi m ately ay 
narily considered to be, but a type of behavior which ultimately m ; 
; ; N a 
involve as much as half of the whole male population. Any hormon 


, 18 ; acc t 
or other explanation of the phenomenon must take this into accoun 


p. 426]. 


Note that a large percentage of “normals” used as controls in such 
glandular studies may actually have a history of homosexual ex- 
periences some time in their lives! 

In further analysis, Kinsey reports a wide range of individual 
differences in frequency of homosexual behavior; some cases had 
only one experience, others a few experiences, and so on to the 


other extreme of homosexual contacts several times per day over 


a period of years. In short, Kinsey states that, “we fail to find any 


basis for recognizing discrete types of homosexual behavior” 
pp. 426-427]. 

Not only do individuals differ in the frequency of this sort 
of behavior, but there are many other striking differences. Some 


individuals have confined themselves to one partner, some have 
contacted thous, 


ands, some initiated homosexual behavior in pre- 
adolescence, 


some in later life. In some cases, homosexual behavior 
was limited to a brief life span; in some, it was continued up to 
60 years; in others, it was discontinuous, being interspersed with 
heterosexual behavior. In some cases, homosexual behavior con- 
stituted a small fraction of total sex behavior. This varied con- 
tinuously to the other extreme in which the individual rarely or 
never engaged in heterosexual relations. In general, a large num- 
ber in the sample were exclusively heterosexual, a relatively large 


number reported a history of both hetero- and homosexual activi- 


ties, and a small group gave an exclusively homosexual history. 


The “both” group might carry on both sorts of activity in the same 
or successive life spans, in the space of 1 day or even 1 hour. 
Further, Kinsey found no sharp distinctions betw 


een “passive” 
and “active” homosexuals, which is a tradition 


al classification. 
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Many played either role. Also, stigmata in the appearance of 
“homosexuals” was lacking. Some might be described as 


showing 
“effeminate” characteristics, others as being very “masculine. 
Thus, differences in sex behavior vary in complex ways and defy 
“typing.” Actually, no two individuals could be found with identi- 
yping. < y: 
cal sex histories. 
In summary, then: 


Throughout the case histories, the circumstances of the first sexual 
experience, psychic conditioning, and social pressures are obvious fac- 
tors in determining the pattern of the behavior. It would appear that 
no similar correlation has as yet been shown between hormones and 
homosexual activity. It is, of course, not impossible that endocrines are 


involved; but in order to demonstrate that, it would be nec 


ary to 
show a correlative variation in hormones and behavior which includes 
such gradations, combined patterns, and changes of pattern 


as have 
been described here (p. 428] 


VII. THE LAYMAN’S CONCEPTION OF 
THE NERVOUS SYSTEM 


The present excerpt ° is included because it is excellent proof of 
how folklore about the nervous system conditions b 
illnesses and their interpretations, a pervasive fe 
ization. 


oth people's 
ature of our civil- 


The importance of popular misconceptions in determining the 


nowhere more clearly than 
For although 
atiguing tensions, imbalances, 
are seldom accused of being defective 
or diseased by the hypochondriac, unless ke has undergone uninten- 
tional but effective coaching by an interested ther 
backaches, headaches, pains in the neck, the thi 
legs are exceedingly common complaints, 
more likely to refer these 
muscles themselves. 
capable of movemen 

5 CAMERON, NORMAN. The psychology of behavior 


Houghton Mifflin, 1947. Pp. 622. (Reproduced by permiss 
and the Publisher.) 


character of one’s complaints comes out 
in relation to the muscles and the peripheral nerves. 
muscles actually develop innumerable f: 


pulls, droops and spasms, they 


apist. It is true that 
ghs, the arms and the 


but the complainer is far 
directly to his nervous sy 
Thus the peripheral nerves, 
t, are continually accused by 1 


stem than to the 
although quite in- 
aymen of quivering, 


disorders. Boston: 
ion of the author 
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pulling, clenching, drawing or knotting up. Whereas the 5 
giving rise to most of these complaints originate in local striped or 
smooth muscle response, for the public it is the nerves that are tensed, 
taut, frayed, get on edge or go to pieces. It is the central nervous system 
which is referred to as exhausted, avbilitated, broken down, deteriorated 
or diseased. 
This widespread tendency to interpret freely the changes in striped 
or smooth muscle tonus and reactivity in terms of “nerves,” nervous- 


ness, neurasthenia and central nervous system dysfunction represents a 
serious cultural lag. During the most of the nineteenth century so little 
was known about neurophysiology that any of the behavior disorders 
could be ascribed to hypothetical nerve disturbances with a clear scien- 


tific conscience. Thus even so advanced a thinker as Freud ascribed 


hypochondria, fatigue syndromes and anxiety neuroses to neural dis- 


order, called them actual neurose. 


s and excluded them from psycho- 
analysis. Indeed, 


until recent years so inadequate has been our 
recognition of the potentialities for behavior pathology in situational 
relationships and self-reactions that, even though no lesions or physio- 
pathology could be demonstrated in the brains of neurotics or in two- 
thirds of psychotics, it was still maintained on all sides that neural 
defect, depletion, deterioration or disease was the only conceivable 
basis for behavior disorder, Popular thinking still persists in looking 
upon over-reactions to need, frustration, anxiety, guilt and disappoint- 


ment as indications of nervous system disorder in spite of the large 
body of organized evidence to the contrary. Likew 
inevitable lag in the dissemination and 
information, m 


ise, because of the 
acceptance of new technical 
any persons today who discover in themselves conflict- 
ing or antisocial trends, who develop fear and tension symptoms, or 
whose thinking grows confused under stress, are left to conclude im- 


mediately that their brain is diseased, constitutionally inferior or de- 
teriorating [pp. 199-200]. 


The next quotation a upsets another common notion about 
the brain as a “knowledge box.” 


Man's old belief that damage to the vital centers profoundly 


upsets the balance of the personality finds some support from careful 


psychiatric observation; man’s common belief ‘that any blow to these 


centres must produce far-reaching changes is not substantiated, but the 


6 ANDERSON. CHARLES. Chronic head cases. Lancet, 1942, 2, 1-4. (Reproduced 
by permission of the publisher.) 
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notion dies hard. Patients commonly entertain the notion that the 


head is a fragile box filled with precious objects, such 


s thoughts and 


vaguely defined vital centres. After an injury the resulting change in the 


personality and capacity for work is attributed to damage to the 


contents of the box, and the complaint of headache is in many cases 
a response to the patient's discontent with his own emotional and 


intellectual capacities, though defects of these may have been present 


before the injury. Now he can explain why he has failed: “I have a 


headache" [p. 1]. 


It is important to point out that no one has as yet operationally 
“teased out“ such variables as the patient's attitudes and folklore 
about the brain and the actual brain damage in cases of head 
injury. 


VIII. BEHAVIOR AND THE NERVOUS SYSTEM 


This excerpt from Skinner? considers possible relationships be- 
tween behavior and the nervous system. Skinner appears to treat 


the two as independent fields. 

If the reader has accepted the formulation of behavior given... 
without too many reservations, and if he has been reasonably successful 
in excluding extrancous points of view urged upon him by other 
formulations with which he is familiar, he has probably not felt the 
lack of any mention of the nervous system in the preceding pages. In 
regarding behavior as a scientific datum in its own right and in pro- 
ceeding to examine it in accordance with established scientific practices, 
one naturally does not expect to encounter neurones, synapse, or any 
other aspect of the internal economy of the organism. Entities of that 
Sort lie outside the field of behavior as here defined. If it were not for 
the weight of tradition to the contrary, there would be no reason to 
mention the nervous system at this point; but an analysis of behavior 
is rarely offered without some account of the neurological facts and 
theories supposedly related to it. Although I have no intention of deal- 
mg with such facts or theories in detail, I can scarcely avoid some 


discussion of the all but universal belief that a science of behavior must 
be neurological in nature. 
a ee Oe ae N 

7 Skinner, B. F. The behavior of organisms. New Yi 


ork: Appleton-Century- 
Crofts, 1938. Pp. 457- (Reproduced by perm * 5 


sion of the author and publisher.) 
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The various forms of neurological approach are too diverse to be 
considered exhaustively. I have already mentioned the primitive and 
yet not altogether outworn view that the phenomena of behavior are 
essentially chaotic but that they may be reduced to a kind of order 
through a demonstration that they depend upon an internal funda- 
mentally determined system. This is the view which most naturally 
presents itself as a materialistic alternative to a psychic or mentalistic 
conception of behavior. The sort of neural homunculus that is postu- 
lated as a controlling force bears an unmistakable resemblance to the 
mental or spiritual homunculi of older systems, and it functions in the 
same way to introduce a kind of hypothetical order into a disordered 
world. The argument rests historically ( 
demonstration that neurologic: 
ful than behavior. 


and depends logically) upon a 
al phenomena are intrinsically more law- 
It is only recently that this could not be appealed to 
as an obvious fact. The science of neurology achieved a degree of 
experimental rigor long before a science of behavior could do so. Its 
subject matter was chiefly “physical” (in a somewhat naive sense) 
while the data of behavior were evanescent: it could adopt the methods 
and concepts of its relatives in the biological sciences: and it could more 
easily confine itself to isolated parts of its subject matter. But the 
historical advantage has not been con 
scientific techniques to the behavior of a representative organism in 
such a way that behavior appears to be as lawful as the nervous system. 
I know of no experimental material, for example, concerning the central 
nervous system which consists of smoother or more easily reproducible 


curves than are illustrated in many of the figures of this book. Ac- 
cordingly, if we are to avoid historical 
modern v 


served. It is now possible to apply 


influences in arriving at a 
ority of the science of neu- 


ences are of, let us say, equal 


ay no longer subscribe to a point of view which r 
a chaos of behavior as reducible to 


ordered system [pp. 418-19]. 
The very notion of a “neurological correlate” 


here contending—that there are two independent s 
havior and the nervous system) w. 


and methods and yield their ow 
formation about the second w 


erdict, we must discount the pri 
rology; and in recognizing that the two sci 


validity, we m egards 


order through appeal to an internal 


implies what I am 
ubject matters (be- 
hich must have their own techniques 
n respective data. No amount of in- 


ill “explain” the first or bring order into 
it without the direct analytical treatment represented by a science of 


behavior. The argument applies equally well to other sciences dealing 
with internal systems related to behavior. No merely endocrinological 
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information will establish the thesis that personality is a matter of 
glandular secretion or that thought is chemical. What is required in 
both cases, if the defense of the thesis is to go beyond mere rhetoric, is a 
formulation of what is meant by personality and thought and the 
quantitative measurement of their vroperties. Only then can a valid 
correlation between a state of endocrine secretion and a state of behavior 
be demonstrated. Similarly, in the developmental sciences, no prin- 
ciple of development—part out of whole or whole out of part—will 
account for an aspect of behavior until that aspect has been inde- 
pendently described. 

I am asserting, then, not only that a science of behavior is inde- 
pendent of neurology but that it must be established as a separate 
discipline whether or not a rapprochement with neurology is ever 
attempted. The reader may grant this and at the same time object that 
the neurological side should not be ignored. He may contend that the 
two fields are admittedly related and that much might be gained from 
exploring both at the same time, rather than in holding to the strict 
isolation represented by the present book. The arguments for this view 
are much less convincing than its general acceptance at the present 
time would seem to demonstrate. 

Much of the tendency to look to the nervous system for an “ex- 
planation” of behavior arises from clinical practices where explanation 
has a relatively simple meaning. The discovery of a cerebral lesion as 
the “neural correlate” of, let us say, aphasia is doubtless an important 
Step in the understanding of the condition of a patient. But the success 
in this instance of finding “what is wrong” with behavior by looking 
into the nervous system depends largely upon the negative nature of the 
datum, The absence (and in many cases the derangement) of a func- 
tion is much more easily described than the function itself. “He 
Speaks” is admittedly an inadequate description of verbal behavior, 
which demands great amplification. “He cannot speak” is a fairly com- 
Plete description of the opposite case, so long as the unanalyzed notion 
of speaking is accepted. The significance of this difference for the present 
argument may be pointed out by comparing the correlation of aphasia 
and a lesion with the correlation of normal speech and the neural 
Processes involved in it. It is not difficult to point to a mere damage 
to verbal behavior and a corresponding damage to the nervous system, 
but almost no progress has been made toward describing neurological 
mechanisms responsible for the positive properties of verbal behavior. 
This argument is provisional, of course; eventually a correlation of 
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important properties may be reached. The point at issue is not sn 
possibility of successful correlation but its significance. Although the 
discovery of a lesion may be of first importance for diagnostic or prog 
nostic purposes, a description of the phenomena of aphasia, in e 
relation to normal verbal behavior, is aided very slightly if at all by ttiis, 
added knowledge. It is wholly a matter of the interests of the investi- 
gator, whether he makes this excursion into the nervous system. In 
general, a descriptive science of behavior can make little use of the 
practices of the clinician, except in so far as they are descriptive. 
Usually the descriptive side is neglected because of the pursuit of the 
neural correlate. Thus, to continue with the example of aphasia, the 
monumental work of Head is of little value to the student of behavior 
because his analysis of the nature 


and function of language is antiquated 
and obscure. 


The clinical practice of looking into the org 
in the widespread belief that neurological facts somehow illuminate 
behavior. If my statement of the relation of these two fields is essentially 
correct, the belief is ill-founded. It obviously springs from the ancient 
view of behavior as chaotic. If there is any illumination at all, it is in the 


other direction. Behavior is by far the more easily observed of the two 
subject matters, and the existence of an 


anism is carried over 


intermediate science dealing 
with a conceptual nervous system testifies to the 


importance of in- 
ferences from behavior in neurology. In 


any event, I venture to assert 
that no fact of the nervous system has as yet ever told anyone anything 
new about behavior, and from the point of v 

that is the only criterion to be taken into 


The same statement of the rel 


iew of a descriptive science 
account. 


ation between neurology and be— 
havior will serve to dismiss the claim th 


at neurology offers a simpler 
description of behavioral facts. This v 


iew is again reminiscent of the 
belief that simplicity is not to be sought for in behavior itself; but 
aside from this it may be contended that different kinds of behavioral 


facts may eventually be found to spring from a single neurological 


source and that the number of terms required for description may 


therefore be reduced by resorting to neurological terms. Perhaps such 
a view lies behind the interpretation of “brain waves” 


as the basis 
of thought or endocrines as the b: 


asis of personality, since the physio- 
logical system is apparently simpler than the behavior to be explained. 
But just what kind of correspondence betw 


een behavior and physiology 
this implies I am not prep 


ared to say. Either it is not a one-to-one 


correspondence, or there must be a common “simplifying” property 
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in the behavior itself. If. for example, the discovery of a single kind 
of synaptic process is some day made to account for the various kinds 
of “le 


for them only if some common property between the several cases may 


arning” discussed in previous chapters, it can succe: 


sfully account 


be demonstrated at the level of behavior. It is toward the reduction 
of seemingly diverse processes to simple laws that a science of behavior 


naturally directs itself, At the present time I know of no simplification 


of behavior that can be claimed for a neurological fact. Increasingly 
greater simplicity is being achieved but through a systematic treatment 


of behavior at its own level [pp. 423-425]. 
IX. ON THE BEHAVIOR OF THE LUMBO-SPINAL DOG 


The following article $ shows that truncated organisms tend to 
react as organisms insofar as their injuries will permit them to do 
so. The list of possible reflexes observed in spinal animals is shown 
in the accompanying table. We should indicate that a spinal ani- 
mal is one whose spinal cord is completely separated from the 
brain. 


Unless one has actually worked with spinal animals, he is not likely 
to pos: 


san adequate conception of the complex and coordinated 
responses which it is possible for them to make. Sherrington and_ his 
associates have described at least 15 different reactions in spinal prepara- 
tion, including such comprehensive and elaborate acts as the shaking 
of the entire body as if to shake off water, and the making of alternating 
walking movements with the hind legs. Modes of locomotion in the 
spinal dog have more recently been discussed by Cate; and responses 
of greater specificity which change with the cutting of certain of the 
spinal roots have been noted by Shurrager and Culler. Considered as a 
whole, the activity of which these “paralyzed” organisms are capable is 
little short of remarkable. 


PROBLEM AND METHOD 


It is the object of the present paper to examine the behavior of 


the spinal animal from the point of view of the psychologist. The 
observ 


ations reported were obtained from six laboratory dogs whose 

fein a LOGG, W. N., DEESF, JAMES, & Pronko, N. H. On the behavior of the 

bo-spina sp. Psy E ai 

81 10 Pinal dog. J. exp. Psy chol., 1946. 36, 503-511. (Reproduced by permission 
ne authors and publisher.) f 
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spinal cords were completely sectioned between the first and the third 
lumbar roots. These should be of especial interest, because—since the 


lesion was well down in the cord—the spinal segment was smaller than 


that usually studied, and the resulting activity would be expected to 


be more limited [p. 503]. 


Table 28 


Reflexes Observed in Spinal Dogs with Lumbar Tr 


No. of 
's in 
Nature of Reſlex Which Stimulus 
Ob- 
served 
6 Electric shock to homolateral 
foot 
(A) Unilateral flexion 6 Cold (running water) on ho- 
molateral foot 
5 Pinching toes of homolateral 
1 foot 
(B) Partial bilateral flexion 
Flexion (full flexion in stimulated 5 Electric shock to one of the 


Reflexes limb—muscle twitch in 
contralateral limb) 


rear feet 


(C) Complete bilateral flex- 
ion (female dog assumes 1 
typical urinating posture) 


Distension of bladder or act of 
micturition (in female an- 
imal) 


Palpation above paw 


Palpation of plantar surface 
of foot 


Manual flexing or manipula- 
tion of contralateral limb 
Electric shock to contralateral 

limb 
Spontaneous (?) flexion of con- 
tralateral limb 


Pressure on hind paw while 
limb is flexed 


5 
(D) Digital flexion 5 
5 
(E) Crossed-extension 5 
1 
Ex- 
tension 
Reflexes | (F) Direct unilateral exten- 4 
sion 
6 
(G) Bilateral extension (an- 
imal stands unaided) 
5 


Rectal pressure 


Stimulation of anus with stiff 
brush 


Undefined external manipu- 
lation of caudal region 
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Table 28 (Continued) 


Nature of Reflex Which Stimulus 
Ob- 
served 
(H) Micturition 5 Distension of bladder 
6 Squeezing of lower abdomen 
6 Rectal pressure 
5 4 Stimulation of anus with stiff 
(I) Defecation bish 
5 Squeezing of lower abdomen 
= = = 
Other 
Reflexes | (J) Erection of tail as in 3 Distension of rectum or of 
(some- defecation (or urination bladder (in female). Stimu- 
times for female) lation of anus with stiff brush 
includ- 
ing = a 5 
flexion | (X) Assuming of complete 
and defecating posture of a 
exten: normal animal, includ- 2 Rectal Pressure produced by 
sion) ing bending: of trunk, act of defecating 
erection of tail and bilat- 
‘eral extension of 2 hind 
limbs (standing) 
(L) Continuous tremor of 1 Stimulus unknown 
muscles of hind leg 


* Reproduced by permission of the authors and publisher. 


X. MENTAL CHANGES FOLLOWING THE REMOVAL 
OF THE RIGHT CEREBRAL HEMISPHERE 
FOR BRAIN TUMOR * 


Stuart N. Rowe, M. D. Pittsburgh, Pa. 


During the past few years with the improvement of technical methods 
in neurosurgery, and with the development of increasing hardihood 
on the part of neurosurgeons, and perhaps their patients, a few cases 


A * Read at the ninety-third annual meeting of The American Psychiatric 
Ssociation, Pittsburgh, Pa., May 10-14, 1937. 0 
® Reprinted from Amer. J. Psychiat., 1937, 94, 605-612. (Reproduced by 
Mission of the author and the publisher.) 
From The Neurosurgical Service, Landon Surgical Clinic, The Western 
ennsylvania Hospital, Pittsburgh, Pennsylvania. 


Pern 
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TALIA 


aaa) Sty 


50 Momentary standing of the chronic 8 
section of the cord between the first and third 
show the location of the lesion, and mark off roughly the “paralyzed” hind 
portion of the animals. In addition to standing, the dogs showed other inte- 
grated acts listed in the table. The Photographs shown here were taken from 


one to three weeks following operation, (Kellogg. W. N., Deese, James, & 
Pronko, N. H. On the behavior of the lumbo-spinal dog.) 
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of very extensive cerebral ablation for brain tumor have been Te- 
ported. Since the postoperative study of these patients may add to our 


knowledge of mental and neurological mechanisms, and since such cases 


are still not common, it seems quite proper to record them. In the 
present report, interest is centered particularly upon the effects on 
the mental status of the patient of the removal of a fairly large amount 


of cerebral tissue. 
Case REPORT 


E. B., white female, aged 38. Hospital No. 5749. 
SUMMARY. Hei 


laches and the roentgenologic finding of calcifica- 
tion in the right frontal region led to the partial removal of a right 


frontal astrocytoma in January, 1935. Symptoms of increased intracranial 


pressure, epilepsy and mild mental changes appeared about six months 
later; and one year after the first operation a second more radical re- 
moval of the tumor was carried out. Ten months later (December, 1936), 
because of headaches and mental changes, a third operation was per- 
formed and most of the right cerebral hemisphere was removed. When 


examined six months after oper: 


tion, the patient showed moderated 
emotional instability, slight impairment of recent memory, slight 
diminution in the normal inhibitions, but little, if any, deterioration 
in her intellectual ability as measured by mental tests. 

PRESENT ILL 


SS. 


7. 


Ihe patient was first seen in January, 1935. At 
that time she gave a history of progressive, severe headaches for about 
one and one-half years. Examination showed only a very slight weak- 
ness of the left corner of the mouth, and a mild euphoria. X-rays 
demonstrated extensive calcification in the right frontal region. 


FIRST OPERATION. January 31, 1935, a right transfrontal craniotomy 


and partial removal of a right frontal astrocytoma was carried out by 
Dr. Charles H. Frazier. A decompression was provided. 

COURSE AFTER FIRST OPERATION. For four months the patient was 
symptom free. Headaches, petit mal and grand mal epileptic seizures, 
ana more pronounced euphoria then slowly developed. Examination 
in February, 1936 (one year after the operation), showed some swelling 
of the right subtemporal decompression, slight haziness of the borders 


0 TERN i X 3 
$ f the Optic discs, marked impairment of the sense of smell on the right, 
lyper 


i active tendon reflexes in the left arm, and slight weakness of the 
cft ce 


: rner of the mouth and left arm. Mentally the patient was mildly 
abnormal ; ` - 
normal in that she was markedly loquacious, excessively cheerful, and 


even joc lem. ae 8 ae 3 5 
n jocose at times. Her intellectual ability on the Stanford-Binet 
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scale was that of a superior adult with an intelligence quotient of 1155 
SECOND OPERATION. February 7. 1936, a craniotomy was carried 
out (by the author) and about two-thirds of the tumor h before 
the patient’s reaction became so severe that the operation had to be 
terminated. The mass of tissue removed measured 6x 6x 3 cm. 
COURSE AFTER SECOND OPERATION, 


Complete relief of symptoms 
was experienced for about six months. 


‘rhe immediate improvement in 
the patient’s psychic state was marked. She became more calm, less 
talkative and jocose. On a repetition of the psychometric examination, 
she improved slightly upon her previous score. 


About seven months after the operation, however, bouts of severe 


At 


ondition and would discuss 


headache, and more pronounced mental ch 
times she was greatly depressed about her c 
various methods of suicide in a half-serious 
several occasions she reviewed her y 
future outlook 


anges began to appear. 


and half-jocose manner. On 


arious symptoms and problems and 
at some length and with the utmost fr: 


ankness on rather 
unusual occasions—such as in the course of 


a telephone conversation 
with a casual acquaintance, and at 


worried over the prospect of further su 
distressed when she contempl 


a bridge party. She was greatly 


Irgical treatment, but was equally 
ated contin 


uing life in her present con- 
dition. The over-talkativeness and | 


ack of inhibition grew steadily worse. 
Nevertheless, the patient's sensorium and general intellectual resources 
remained fairly normal, although she complained of 


difficulty in re- 
membering names and dates 


and even occasionally recent events. 
After a discussion with the patient and her family of the risks and 
possible sequelæ of a third and more radical 
Operation was once more decided upon. 


THIRD OPERATION. December 7, 1936. To provide 


a small additional bone flap was reflected posterior to 
The tumor w 


attack upon the tumor, 


a wide exposure, 
the original one. 
al and temporal 


as without injuring 
as encountered extendin 
back into the parietal lobe. Accordingly, 


and the entire right hemisphere with the 
and a small medial portion of the temp 


frontal portion of the tissue remaining, 
tumor infiltration. This w. 


as ſound to lie principally in the front: 


lobes and an effort was made to remove these are: 


the motor cortex, but tumor w. g subcortically 


this procedure was abandoned, 
exception of the basal ganglia 
oral lobe was removed. In the 


there was some suggestion of 
as removed 


without encroaching dangerously upon 
COURSE AFTER THIRD OPERATION. 
spinal fluid, was aspir 


as widely as seemed possible 
the basal ganglia. [Figure 51. 
The cavity, filled with bloody 
ated daily. During the second and third post- 
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operative weeks a staphylococcus infection occurred in this fluid, but the 
patient recovered with no change in therapy other than repeated aspira- 
tion and a transfusion. Her convalescence was also slowed by a low- 
grade osteomyelitis which developed in the small bone flap and neces- 
sitated its removal eight weeks after the operation. 

The patient was completely ‘hemiplegic on the left side for about 
seven weeks. At that time she began to make efforts to walk, with support 
on both sides, and discovered that she was obtaining a return of motor 
power in the left leg. This improved slowly and with the aid of a brace 
to support the left knee and ankle, she could walk with only slight 
aid ten weeks after operation. Touch sensation was lost on the left as 


well 


s two-point discrimination, stereognosis, sense of position, sense of 
motion and vibration, but pain sensation was preserved to some extent in 
scattered areas and was fairly well localized. The patient showed some 


lin ion of conjugate eye movements to the left and upward for 


about eight weeks, and had of course a left homonymous hemianopsia 
(which spared the macula). The hearing was normal on both sides to 


ordinary testing (watch, whispered voice). 


For a number of weeks after operation, the patient’s mental state 
was considerably influenced by a number of changing factors—the 
operative shock, the blood in her cerebrospinal fluid, changing intra- 
cranial pressure, the post-operative infection, the prolonged hospitaliza- 
tion—and was correspondingly variable and difficult to evaluate. For 
the sake of completeness, however, this period may be briefly reviewed. 

The patient showed marked lack of normal inhibitions for some 
weeks. She was highly euphoric at times, joking excessively, and some- 
times very wittily, and always talking with very little restraint. Her 
mood varied widely and rapidly from time to time and she was occasion- 
ally extremely despondent. Her thought content was largely limited to 
her own situation for a time. The events since operation were poorly 
recalled, if at all, although older events and even such items as addresses 
and phone numbers were accurately remembered. 

In the course of three or four weeks the patient’s reactions became 
much more normal. While still displaying some lack of restraint in her 
speech, her inhibitions improved so much that her behavior and con- 
versation were more natural than they had been prior to the operation. 
Her stream of talk y 
The patient’s emotional control, though improved, continued to be 


much less active and her restlessness decreased. 


inadequate (presumably on the basis of operative trauma to the basal 
ganglia, or their injury in the course of the infection). She occasionally 
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lost control of her voice or broke into sobs, though these outbreaks al- 
most always accompanied a depressing thought content and were not 
altogether illogical or involuntary. Her outlook broadened so that she 
took a normal interest in her personal appearance, her home and 


family, her friends, and the activities of the world at large as portrayed 


in the daily papers. 


A n 1 
PRESENT NEUROLOGICAL STATUS. Six months after operation, The 
cranial nerves are entirely normal with the exception of the left 


homonymous hemianopsia. The patient is only able to raise the left 


arm about six inches from her lap, but as the result of considerable 


FIG. 51 Specimen removed at operation. The tumor presented on the surface 
anteriorly and infiltrated the parietal lobe subcortically. (Rowe, Stuart, Ne 


Mental changes following the removal of the right celebral hemisphere for 
brain tumor.) 


physiotherapy. the extremity is only moderately spastic and shows no 
contractures. The power in the left leg is about 75 per cent of normal 


on individual movements, but with the aid of a brace, the patient walks 
about the house by herself quite comfortably. The sensory changes are 
essentially the same as at the previous examinations—pain sense being 
preserved in irregular areas and being fairly well localized. 

PRESE 


r MENTAL STATUS. 1. General appearance and behavior. 
The patient is quite ie about her personal appearance, is neat 
in her dress and toilet. She remains at case and cooperates well through- 
out the examination, There are no special nfannerisms [F 


2. Stream of talk and activity. The patient's physical activity is still 
considerably limited by her hemiparesis. She is out of bed about 12 
hours daily, walks about the house freely, spends some time on a small 
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terrace out of doors, and goes for a daily walk or ride in the car. She 


can walk three to four blocks with slight aid from one person without 


excessive fatigue. In general she fatigues more casily than formerly, but 


ma , 


8 


Mentally the patient is quite active. She is in charge of the manage- 


es to carry out the above program with little dithculty, 


ment of the household (6 members). plans the meals, directs the clean- 


ing, the buying, etc. She spends several hours daily working with her 


daughters on their school work and is normally worried over the failure 


of the younger (whose achievements in school are only average) to keep 
Up with her sister (who does superior work). She takes a keen interest i 
the current events of her neighborhood, the happenings recorded in 
the newspapers, and reads several popular magazines fairly completely. 
Her retention of what she reads is sufficient to permit her to enjoy a 
continued story in a monthly magazine, but she has taken relatively 
little interest in books as yet. Rather frequent callers at the house 
Occupy much of the patient's time, and with them she converses at 
Some length, with some tendency to loquacity and to dominate the 
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conversation. She maintains an active interest in her neurological and 
mental progress, as well as in the physiotherapy which she receives three 
times weekly.“ 

3. Mood. Emotionally the patient is still somewhat unstable. At 
times she becomes depressed very easily about her condition, and per- 
haps once in 24 hours she may weep without any real cause. When her 
attention is occupied with other matters than herself, she maintains a 
very even, cheerful mood. 

4. Thought content. So far as can be determined, the patient has 
no abnormalities of her thought content. No compulsions, delusions or 
hallucinations have occurred at any time since operation. 

5. Sensorium and intellectual resource 


The patient is well oriented 
in all spheres. Her ability to concentrate in carrying out a test seems 
about average, but in the course of ordinary conversation she tends to 
shift fairly rapidly from subject to subject. 

Some difficulty in recalling events of several days or weeks previous 


is at times experienced by the patient, but on testing recent memory 
and immediate recall there is no deficiency. 


As measured by the Stanford-Binet tests, she still is in the superior 
adult group, with an intelligence quotient essentially the same as that 
found on the examination one year before. 

6. Insight. The patient is aware of her emotional instability, and 
of the occasional memory difficulties, and is constantly trying to over- 
come them. 

Finally, it seems worth emphasizing that the patient’s mental status 
is still changing—at present improving. What progress or regressions 
may occur in the future is, of course, unpredictable. 


CoMME 


In this patient, the only mental changes six months after removal 
of most of the right hemisphere were (1) mild loss of normal inhibitions 


* The patient received physiotherapy for six months under the direction of 
Dr. J. M. King. This prolonged and careful treatment certainly contributed 
much to the recovery of motor power by the patient. 

+ Eight months after operation the patient has made some further gains. 
The strength in her left leg has improved sufficiently to enable her to discard 
the brace and still get about the house easily and take a short walk daily. 
The patient's mental attitude is considerably improved. She is quite optimistic 
and cheerful and has a far better emotional control, so that the outbursts of 
weeping which formerly troubled her, now occur very rarely. She has begun 
to read books with more enjoyment and seems to have less difficulty with her 
memory. 
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with a tendency to over-activity of speech, (2) some impairment of 
recent memory, and (3) moderate emotional instability. 

Unless one assumes a very extreme dominance of the left cerebral 
hemisphere in man these changes seem astonishingly mild after such 
severe cerebral insult. A brief review of previous experimental and 
clinical studies however, makes them seem more plausible. It is true 
that Lashley [1],* in his elaborate studies with rats found that loss 
of learning ability following injury to the brain occurred in direct 
proportion to the mass of cerebral tissue destroyed, without regard to 
the location of the lesion. But the careful work of Fulton, Jacobsen 
and their associates, [2, 3. 4] with chimpanzees and monkeys showed 
that in the primates unilateral frontal lobe lesions have little if any 
effect upon the higher mental processes, while bilateral frontal lobec- 
tomy caused a profound change—particularly upon mental activities 
demanding integration over a period of time. Furthermore, in these 
animals cortical ablations of equal or greater size (even when bilateral) 
which did not involve both frontal lobes failed to produce a similar 
mental picture. No evidence of dominance of either hemisphere was 
found. 

a as yet available from human cases tend 


The rather meager d: 
to coincide with those obtained by these latter studies. A few cases of 


extensive unilateral cerebral ablation have been reported. Dandy [5] 
has recorded five cases of hemispherectomy for brain tumor. Three of 
these patients died within relatively short periods so that no estimate 
of their postoperative mental states could be obtained. One patient 
before dying of a recurrence of his 


lived three and one-half year 
tumor. Of him Dandy wrote, “ There did not seem to be any obvious 


mental impairment. He was always happy and grateful for his exten- 
sion of life.” The fifth patient was described two months after opera- 
tion as rational at all times, well-oriented, having a good sense of 
humor, and seeming normal mentally. The patient reported by O'Brien 
6, 8] and by Gardner [7], who lived five years after hemispherectomy, 
Was said 10 have shown no mental abnormalities whatsoever, although 
no exact studies of her intellectual level before or after operation were 
carried out. 

In addition several studies of bilateral frontal lobe lesions are avail- 
able. Ackerly [9] studied carefully the psychic changes in a case operated 
upon by Spurling—a woman whose left frontal lobe was severely com- 
— — 


»The numbers in brackets refer to the numbered items in the bibliog- 
Taphy on pp. 441-442. 
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pressed by a large mid-line meningioma, and whose right frontal lobe 


n. In this case, two 


was removed to permit the extirpation of the lesi 
years after operation there was no significant diminution in intelligence, 
no disturbance in the emotions or in general behavior, except a certain 
lack of distractibility, or tendency to an increased concentration upon 
the task at hand. It is not known of Course, how much function may 
have returned in the injured frontal lobe following the removal of the 
tumor. One reason for suspecting the return of function on the left 


is the report of much more incapacitating mental deterioration in the 
case studied by Brickner, [10] This patient, both of whose frontal lobes 
were removed by Dandy, showed as his fundamental defect a quan- 
titative diminution in the ability to synthesize—which in turn led to 
considerable loss of intellectual power and great alteration of the 
personality. 

Finally, the operations carried out by Moniz [11, 12] and by Free- 
man and Watts [13, 14], for the relief of certain abnormal mental 
states involve the bilateral destruction of varying amounts of frontal lobe 
white matter. The procedure is reported to have greatly improved 
the psychotic states (particularly 


agitated depressions), without any 
marked change in the intellectual level, and with only occasional 
transitory effects on other mental functions. It is of considerable in- 
terest that these relatively small bilateral frontal lesions should’ produce 
such marked psychic alterations. 

In summary, it would seem that the evidence available at present 
suggests that the higher cerebral functions in man are less dependent 
upon the integrity of the cortex as a whole than upon the preservation 
of the frontal lobes—a conclusion which is supported by the effects of 
hemispherectomy in the case here reported. 


SUMMARY 


1. A case of removal of the right cerebral hemisphere for brain 
tumor is reported. 

2. From a neurological standpoint, the return of considerable 
motor function and some sensory function on the opposite side of the 
body is of interest. 

3. Mental changes including impairment of recent memory, emo- 


tionality instability and diminution in the normal inhibitions, are pr 


ent six months after the operation, but the patient's intellectual 
resources, personality and ability to meet the demands of her daily 
life have not been greatly altered. 
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J. The relatively mild mental changes resulting from hemi- 
spherectomy in this case are in keeping with previous experimental 
and clinical studies which indicate that in primates and man the higher 
cerebral functions are more severely altered by bilateral frontal lobe 
injury than by corresponding or even more extensive lesions of any 


other arcas. 
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XI. AFTEREFFECTS OF BRAIN INJURIES IN WAR 
N. H. Pronko 


Dr. Goldstein e has studied about 2,000 soldiers with skull and 
brain injuries caused by gunshot wounds in war. From a compara- 
tive study of wounds caused by high-velocity bullets and those 
from close distances or by other missiles, he makes the following 
generalizations: 


The defects caused by gunshots fired from great distances and with 
great force produce relatively smaller functional disturbances than those 
produced by close shots. In the first place, the projectile, gathering 
momentum with distance, travels through the brain and leaves the 
skull on the opposite side of the head with such speed that no severe 
permanent damage is produced, sometimes even when the projectile 
traverses regions of functional significance. I have seen men who, 
after a short period of unconsciousness, have stood up and walked a 
considerable distance with no symptoms other than headache, after a 
high-velocity bullet had passed through both frontal lobes. Moreover, 
disturbances did not develop at a later period. Similarly, a shot entering 
the forehead, and emerging via the occiput, may leave the victim rela- 
tively unharmed. It must be remembered, however, that this applies 
only to injuries caused by high-velocity bullets. With all other missiles, 
the effect is much more serious. The superficial rebound shots that 
seem to the external view to do so little damage can have very severe 
sequelae; usually the internal table breaks and hemorrhage occurs 


[p. 24]. 

In damage to the motor area which has connections with the 
arms, legs, and other movable portions of the organism, we are 
informed that complete hemiplegia (paralysis involving the side 


10 GOLDSTEIN, K. Aftereffects of brain injuries in war. New York: Grune & 
Stratton, 1942. Pp. 244. (Quoted by permission of the author and the publisher.) 
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of the organism on the side opposite the brain injury) is “rare and 
usually appears as a transitory occurrence” [p. 36]. Bladder dis- 
turbances are common shortly after injury but seem to be of short 
duration, disappearing usually after a few weeks. Some forms of 
paralysis involve corresponding parts of the hand and foot, for 
example the thumb and thesbig toe. “Such distributions are not 
comprehensive from a purely anatomic point of view.” 

As for perceptions, all are affected but only temporarily. “A 
total loss of sensation, however, is very rare and always transitory” 
[p. 43]. Nor are they equally affected, pain and touch being less 
disturbed than deep sensitivity, sense of position, or discrimina- 
tion. 

Visual reactions may be impaired in lesions which are not 
necessarily connected directly to the eyes, such as the frontal lobes 
or from diffuse blows on the head, in which cases they clear up. 
Unusual fatigue may also interfere with vision. 


If the injury of the occipital lobe is extensive, there is frequently total 
blindness shortly after injury. However, even in very extensive damage 


of both lobes, the blindness is never permanent. It seems that only one 


case has been observed in which blindness persisted Ip. 45]. 


OTHER BEHAVIORAL CHANGES. Unsteadiness and falling to one 
side upon closing the eyes occur only under these circumstances or 
when the patient with an injured cerebellum is confronted with 
a situation requiring very exact equilibrium, but disorganization 
of walking is seldom observed because patients with this type of 
brain damage usually die. “If they survive, the disturbances can 
be compensated very well” [p. 62]. 

Patients cannot be said to be lacking in “memory, attention 
and interest.“ While there are doubtless situations where this 
occurs, there are other situations where patients remember things 
and appear attentive and interested [p. 61]. Even familiar tasks 
are sometimes properly performed, at other times not. While the 
common tendency has been to relate these to disturbances of 
Seneral functions of the organism or to hypothetical brain areas, 
Goldstein believes that the patient’s behavior is to be understood as 
the adjustment of an injured organism to a situation which makes 
demands upon him which he cannot meet because of his reduced 
effectiveness as an injured organism. Goldstein calls this behavior 
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a “catastrophic reaction.” Normal as well as brain-injured, fa- 
tigued, or diseased individuals avoid situations in which they are 
inadequate. 

The sick man has a strong urge to mect all demands as well as possi- 
ble; his existence is bound up with such,an endeavor to a greater degree 
than the healthy man’s. Therefore, it is Still more important for him not 
to be exposed to catastrophic situations. There is a danger that the after- 
effects of these situations may deprive him, for a varying length of time, 
even of such power of performance as he would otherwise have. 

The sick man can exist only when he finds a new milicu adapted to 
his changed structure. The very endeavor to find such a milieu in which 
he can avoid catastrophic situations produces a definite behavior pat- 
tern. Much that might appear to be a symptom of the existing pathology 
is really only the expression of the sick man’s flight from catastrophic 
situations. 

There are different ways in which the patient evades the threat of 
catastrophe [p. 73]. 


One way is to exclude the world and its dangers, an extensive 
degree of which is fainting or an epileptic fit. Another solution is 
resort to orderliness, such as keeping one's things in a certain fixed 
place, avoiding company and thus unexpected situations, and so 
on. In summary, Goldstein’s views, based on actual behavior of 
brain-injured soldiers, is a far cry from the still-prevalent “brain 
spot” theory which holds that absence of certain reactions is to 
be searched for in a chunk of the injured man’s brain. 


XII. OBSERVATIONS ON A CASE OF FRONTAL 
LOBECTOMY BEFORE AND 
AFTER OPERATION u 


A 52-year-old man, diagnosed as having a tumor in the lest frontal 
lobe, was examined 4 days before as well as 4 days after operation 
and was re-examined 14 months later. Striking changes in the di- 
rection of behavioral improvement were noted. These are reported 
directly from the observations of the psychologists concerned in 
the case. 


11 ELONEN, ANNA S. & Korner, ANNELIESE F. Observations on a case of 
frontal lobectomy. J. abnorm. soc. Psychol., 1948, 435 543- (Reproduced by 
permission of the authors and the American Psychological Association.) 
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On the Revised Stanford-Binet the patient earned an 12 of 62 
pre-operatively; four days after the operation he attained an IQ of 
74: fourteen months later his IQ had risen to 111. The basal age on the 
first test was Year VI, while on the third test it reached Year XIV, and 
accordingly, the range was markedly narrowed. The verbal and spatial 


areas proved to be the most vulnerable to damage, and, therefore, the 


most diagnostically significant. The areas in which the greatest im- 
provement appeared were those of retention, reasoning, and ability to 
generalize. The initial performance was characterized by highly unm- 
usual associations, and frequently by total disintegration of thought, 
as well as by marked perseveration and traces of aphasia. In the second 


performance, the bizarre language manifestations had disappeared 


entirely, but the perseveration remained especially marked in certain 
areas, and suggestions of aphasia were also persistent. In the final 
records, the patient was able to express himself entirely adequately, 
except in the Rorschach where some remnants of aphasic tendencies 
continued. 

On the Kuhlmann the rise in IQ was almost as spectacular as on 
the Stanford-Binet, increasing from 53 to So. Undoubtedly, these rat- 
ings measure more sensitively his functioning capacity in new situations 
than do the Binet ratings. His highest and most consistent achievement 
on both intelligence tests was his verbal facility, and this, coupled with 
his dependence on past learning as permitted by the nature of certain 
Binet items, accounted in part for the discrepancy between the test 
scores, Also, the Kuhlmann requires the organization of unfamiliar, 
impersonal material, presented in rapidly shifting patterns, so that his 
impaired flexibility was taxed beyond its productive limits. 


All of the Rorschach records revealed marked interference with 


general functioning as typic 


pathology. 
The last record reflected a vast improvement over the records 


ally found in patients with severe organic 


given before and immediately after the lobectomy, which corresponded 
with the improvement noted on the intelligence tests. In the third 
record, although there was residue of organic pathology, a strik- 
ing increase in productivity, ability to project, and versatility was 
noted. 

The patient's emotional adaptation to his impairment was one of 
acute anxiety, which he could not control shortly before and after the 
Operation, and which he later managed through the mechanism of sup- 
Pression [pp. 542-543]. 
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The case reported here shows an individual's mode of reac- 
tion to a stress situation. The particular difficulty of this person is 
localizable in his tissue conditions. They may be viewed as inter- 
ference rather than causal conditions which prevent him from 
performing adequate behavior rather than producing the reactions 
involved. 5 

This individual had been going along presumably adequately 
until the expanding tumor became a definite setting factor in his 
behavioral responses. Reactions to stimuli did not then go off in 
the customary manner. Without necessarily realizing the particu- 
lar condition involved, the patient began to worry, and this com- 
plex of factors prevented satisfactory performance on intelligence 
tests as well as in other areas. Once the “foreign body” was removed, 
the patient was again permitted to behave more effectively. Al- 
though in the case reported here the interfering condition was a 
biological one, we need make no distinction in principle between 
factors localized in the organism and economic, social, and geo- 
graphical conditions. All operate as participating factors in be- 
havioral events. 


XIII. HOW DOES SHOCK THERAPY WORK IN 
SCHIZOPHRENIA (ALSO CALLED 
DEMENTIA PRAECOX)? 

N. H. Pronko 


It is generally agreed that a thumbnail description of a schizo- 
phrenic should include two chief characteristics: withdrawal and 
a compensatory “fantasy” behavior. The individual so labeled 
meets with some insurmountable difficulty in his life circumstances 
to which he cannot adjust. The result is a compensatory “adjust- 
ment” of a chronic daydreaming sort that leads to a progressive 
“insulation” of the patient from the rest of the world. Some of 
these patients go into a complete stupor from which they may or 
may not come out. 

It has been observed that schizophrenics have occasionally 
shown “spontaneous recovery.” Without any deliberate therapy, 
patients by their own means recovered the psychological status 
which they had had prior to their hospitalization. 
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Recently Rubé ¥ systematically examined the records since 
1928 of all patients diagnosed as dementia praecox or schizo- 
phrenia, the diagnosis having been verified by several psychiatrists. 
Since the patients were confined in wards where one physician 
was in charge of from 300 to 500 patients, it was practically certain 
that medical attention of any sort was hardly more than a myth. 
Nevertheless, 12 to per cent of these schizophrenics showed 
“spontaneous recovery.” We shall return to a consideration of them 
later. 

In regard to treatment of schizophrenia, when the malarial 
treatment of paresis resulted in its cure, practitioners resorted to 
biological treatment of schizophrenia. Orientation of workers 
varied. Some went about devising techniques in a purely empirical 
fashion; others assumed some unknown bacillus, and still others 
felt that shock had a selective action on some hypothetical portion 
of the organism. 


The wide variety of treatments that were used showed one 
remarkable fact that had been commonly overlooked, namely, that 
no matter what treatment was used, as long as it was carried out 
persistently and seriously, the percentage of patients showing im- 
provement was between go and 40 per cent. Furthermore, again 
regardless of method employed, there was a progressive decrease in 
“cures” which eventually became stabilized at around 12 to 15 per 
cent, close to the percentage of “spontaneous recoveries.” 

Breaking up the records into three different periods, Rubé 
made an analysis of results with patients submitting to sulfo- 
therapy at Saint Anne Hospital in Paris with which he was associ- 
ated. The approximate results of his study are shown graphically. 
Puzzled by the decreasing effectiveness of sulfotherapy over the 
years, Rubé checked the medication itself, satisfied that it had re- 
mained constant over the years. This was true for the technique 
of administration as well as the general and local reactions of the 
patients. 

_ Apparently, some variables other than biological ones were 
involved in both the differential results over the years and in those 


for men and women patients. Gradually, the hypothesis was de- 
S 
12 Based on an article by Runß, P. Healing processes in schizophrenia. 


eee ment, Dis., 1948, 108, 304-346. (Reproduced by permission of the pub- 
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PERCENTAGE 
REMISSIONS 
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30-35 
25-30 
20-25 
15-20 


10-15 


FIRST PERIOD * SECOND PERIOD * THIRD PERIOD 
(1932-35) (95-57, (1937-59) 


FIG. 53 Showing the percentage of successive groups of male and female 
schizophrenic patients recovering as a result of “shock therapy.” Percentage 
recoveries are grouped according to the three periods shown. (Based on 
Rubé, P., Healing processes in schizophrenia.) 


veloped that during the first period when the treatment was new 
these patients were assiduously attended. ‘They received frequent 
inspection in order to follow the course of their treatment. At the 
first sign of improvement, they were quickly transferred, and psy- 
chological treatment was initiated. Every effort was made to estab- 
lish contact with the patient and to promote more adaptive social 
reactions. But, in the later periods, fewer and fewer patients 
reached a stage where transfer was considered worth while, the 
reason being that an important psychological factor was missing 
that had been present earlier. The reader may well wonder how 
such a factor could operate while patients were practically inac- 
cessible to human contact. 
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However, evidence forces us to acknowledge that the only factor 
submitted to any modification during this first phase consisted not so 
much in the manner of treatment as in the way which the staff hovered 
over them. ‘This is how things might be interpreted: during the second, 
and especially during the third period, the physicians’ interest veered 
toward new therapeutic methods. In order to devote more time to these 
methods, the physicians had regulated sulfotherapy according to a 
program to be followed by personnel who were certainly conscientious 
but devoid of the faith and enthusiasm which had inspired the original 


initiators of this program. Moreover, the number of laboratory tests 


for these patients had abruptly decreased. This category of patients 
assigned to sulfotherapy had moved away from the center of interest. 

In the absence of any other factors, we concluded that the clement 
capable of modifying prognosis in this treatment need not be sought 
elsewhere. According to us, this clement of faith and enthusiasm car- 
ried with it into the patient's atmosphere a psychotherapeutic influence, 
which, although it remained unconscious on the part of those who 
ries. 


brought it, nevertheless was of primary importance for its beneficis 
We believe that this was the element which had brought the percentage 
of remissions during the first period up to 40% in the women’s division 
and to 29% in the men's division [p. 314]. 


But how explain the discrepancy in the results of men and 
women patients? The most likely explanation involved an obvious 
variable in the area of nursing care. Women patients were attended 
by female nurses and men by male nurses. Apparently, through 
their superior nursing skills, female nurses were more successful 
in establishing a favorable rapport with their patients, thus facili- 
tating their recovery toward an adequate social adjustment. In 
essence, what was done amounted to a series of mild jolts or 
“shocks” that turned the patient's attention successfully toward 
life and away from exclusive preoccupation with the subject matter 
of his “fantasies.” 

Further light is thrown on the details of shock therapy by 
Noting certain features of insulin shock treatment. With this type 
of therapy, patients have frequently reported deep anxiety or 
fright following injection of this potent drug. It is very likely that 
this deliberately provoked anxiety in itself has important conse- 
quences by starting off a chain of reactions. Note that, for the first 
ume, the patient is successfully invaded by a stimulus situation 
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that is entirely outside his fantasy system. It is so compelling that 


the patient is forced to deal with it. Being afraid, he is now socially 


dependent. Eventually, the need for reassurance and comfort opens 
the door that leads back to a life within society. He is “cured.” 

Essentially then, the same kind of “shock” therapy principle 
may now be applied in understanding the cases of “spontaneous 
recovery” referred to earlier. 


The only phenomenon which appeared during the course of evolu- 
tion of these cases [of spontancous recovery] is a change in environment. 
This new fact in itself produced a series of important psychologic 
phenomena: first of a negative sort, such as the disappearance of con- 
ditions which entertain either a state of conflict, or a state of affective 
overwork, or situations which perpetuate inferiority feelings, frustra- 
tion or inhibition with all of their consequences. Secondly, of a 
positive kind, such as the appearance of a series of new reactions pro- 
voked by the establishment of relations with the members of another 
social group [p. 339]- 

We have shown to what extent the psychologic factor constitutes 
the very foundation of healing processes in schizophrenia. The manner 
in which the patient is first approached, the way in which the therapist 
“takes possession” of him and orients his mental functions on the way 
to recovery toward a level corresponding to normal functioning, is an 
essential part of the entire treatment of schizophrenia, and is just as 
important as the posology of insulin and shock. Psychotherapeutic action 
is no mere accessory to the treatment. It holds first place, and perhaps, 
from a certain point of view, it may be considered to constitute the 
only really effective factor [p. 338]. 

© 


Records of villages and towns in medieval England show pay- 
ment to a constable for administering a beating to pathological 
people, believed to be possessed by an evil spirit. Such treatment 
occasionally resulted in “cure.” Here was the first “shock therapy.” 
Later techniques included ducking the patient in a pond, rotating 
and trephining (boring a hole in the skull). More recent methods 
use Metrazol, electric shock, “brain insult” surgery, acetylcholine, 
carbon dioxide, antityphoid vaccine, yeast, sterilized milk, gaso- 
line, oil of turpentine, and fever. In our opinion, it matters little 
what one uses from a psychological viewpoint. The essential 
feature is to “get a rise” out of the patient—to recall him to be- 
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havior within society, as was done with Dr. Rubé’s patients. This 
seems to be the essence of “shock therapy.” 


XIV. THE RELATIONSHIP OF BRAIN 
INJURY TO PSYCHOSIS 
N. H. Pronko 


While to the layman, every psychotic must act and can act pecul- 
iarly only when there is something wrong with his brain, actually, 
over two thirds of psychotic patients have no demonstrable brain 
pathology. It does not occur to the layman that the presence of 
worries, frustrations, guilt feelings, and the like, over the patient's 
economic, domestic, and moral problems is an adequate explana- 
tion for his maladjustment. Yet an increasing number of attempts 
in such a pioneer orientation toward problems of psychopathology 
are being made. > 

Among others, Gallinek™ takes issue with the viewpoint 
coming down to us from the last century to the effect that the 
psychoses in the aged are “produced” by hardening of the arteries 
and other changes in their brains. That this old viewpoint must 
be discarded is proved by the actual demonstration that the brains 
of patients who had died in advanced senile dementia often 
showed very few of the expected anatomic characteristics. The 
converse has also happened. Brains of elderly persons who were 
psychologically normal up to the time of their death showed 
“marked senile and arteriosclerotic changes . . . of the type which 
allegedly is the underlying pathology for senile and arteriosclerotic 
Psychotic states” [p. 294]. In other words, serious psychopathology 
may occur without serious brain pathology, and serious brain 
pathology may be present in a normal aged person. 

Rather than the fruitless approach outlined above, Gallinek 
Suggests that actual investigation of patients diagnosed as arterio- 
sclerotic will show a number of such psychological factors in their 
previous history as a lack of social adaptation, bad breaks, financial 


insecurity, and domestic and hygienic conditions. 
eR SG ti ` 

13 GALLINEK, ALFRED. The nature of affective and paranoid disorders during 
the senium in the light of electric convulsive therapy. J. nerv. ment. Dis., 1948, 
108, 293-303. (Reproduced by permission of the author and the publisher.) 
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Furthermore, if permanent brain damage is the underlying 
basis for the psychoses of the aged, then the kind of treatment 
called electric convulsive therapy (ECT) or shock therapy should 
have no effect. Among 230 consecutively treated patients, Gallinek 
administered electric shock therapy to 36 patients 60 years of age 
and over, the oldest patient being 8} years old. Almost all of these 
patients would have been diagnosed as psychosis with cerebral 
arteriosclerosis or senile psychosis. The behavioral picture was one 
of depression and paranoia (false, bizzare beliefs). A few were 
agitated, and one was definitely manic. Most patients received con- 
siderably less than ten treatments with the consequence that most 
of them showed good and lasting results. 

‘The author concludes that the favorable outcome of these cases 
indicates that these behavioral reactions are reversible, many per- 
manently so, and almost all of them at least temporarily. 


Their reversible character militates strongly against the concept of 
close causal relationship between the undoubtedly irreversible [ana- 
tomic] pathologic changes of senile degenerative and arteriosclerotic 
nature and the psychoses, and, on the other hand, favors the concept 
that these conditions are not strictly definable disease entities, but 
reaction types or syndromes of depressive, paranoid-depressive and 
manic-depressive symptomatology. A constellation may be the pathologic 
anatomic factor, but more than this one element seems to be necessary 
for the appearance of the psychosis, and the continued presence of the 
pathologic anatomic factor does not stand in the way of the cure of 
the psychosis [p. 301]. 
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and adequacy of response organi- 
zation, 384 
and the brain, 1044-407 
defined, 373 
and effect of surroundings, 374“ 
378 
and heredity, 
and hunger, 80-5 
and hypothetical theorizing, 406- 
403 
and incentive, 389-391 
and the nervous ystem, 402-404 
and overlearning, 384 
and punishment, 385-386 
and reinforcement, 392-394 
Specificity of, 378-380 
and stimulus surroundings, 395- 


y , 402 
circularity of neurological, 403 
field, 400 
objeczive, 402-404 
neural, 401 

and thirst, 380-382 
Bias aspiration, 419-420 
tomy, observations of, before 

a operation, 444-446 

ion, in children, on all 

Ours, 11.1 19 


Loret: 
Ctta B., 4 case of split personal- 
Ity, 164 


Index fOr 
Lumbo-spinal dog, 
432 


Luria technique, 337 


reflexes of, 430. 


Maturation, 61, 73. 179 
Memorizing, and complexity of 
materials, 369 
Mental states, 3 
Mesomorphy, 171 
Migration, of birds 
use of exploration in, 
Mind, 3 
Morus bassanus; see Gannets 
Motivation, 410-412 
defined, 411 
hunger, without stomach, 412- 
418 
See also Level of aspiration 
Müller-Lyer illusion, 245 
Muscle-nerve preparation, 9. 10 


Nelson-Denny Reading Test, 397. 


Neonate, 89 
See also Newborn, the 
Nervous system, and behavior 
study, as independent studies, 
426-427 
conceptual, 428-429 
and cultural lag, 424 
and explanation of behavior, 


head injuries, 424-425 
popular misconceptions about, 
124-425 
See also 
spherectomy; 
Lobectomy 
Nest making and provisioning of 
the solitary wasp, 45-46 
as tropistic response, 45 
Neurosis, 167-170 
Newborn, the, random activity of, 


Aphasia; Hemi- 
Learning; 


as physiological response, 97 
vocal action in, 98 
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Operant behavior, 392 

Operationism, 6,7 

Oscillographic techniques; see 
Thinking, experimental 
studies of 


Paranoia, 452 
“Paroptic vision,” 253 
Peptic ulcer; see Feelings 
Perception, creationistic theory of, 
228 
definition of, 228 
developmental theory of, 229 


reader's illusions 
Personality, as action, 160 
and body type, 171-173 
as an effect on others, 160 
general discussion, 160-165 
need for dating, 161 
normal and abnormal, 165-167 
pseudopersonality, 165, 
popular psychology's notion of, 
160 
split or multiple, 164 
as a system of reactions, 161 
uniqueness of, 162 
Personality development, and the 
family, 109-111 
Personality tests, finger painting, 
176 
Miro Myo Kinetic Psychodiag- 
nosis, 175-176 
paper-and-pencil tests, 174 
projective techniques, 174-176 
Rorschach test, 175 
situation tests, 174 
thematic apperception test, 175 
Physiological factors, as interfer- 
ence effects in behavior, 409 
Physiology and psychology, their 
relationship, g ff. 
Plethysmograph, 319 
Pneumograph, 319 
Posthypnotic amnesia, 282-283 
Potentialities, 16 


Subject Index 


Printers’ errors, see Proofreader’s 
illusions A 
Proactive inhibition, 383-384 
Problem solving, the “box” prob- 
lem, 298 
the “gimlet” problem, 297-298 
the “paperclip” problem, 298 
the “pliers” problem, 298 
and prior experience with ob- 
jects, goo 
and thinking, 296-301 
and trial-and-error behavior, 296 
the “weight” problem, 298 
Proofreader’s illusions, 266-267 
“Psychological mothering,” 97 
Psychological reactions, character- 
istics of, 10-12, 87, 317-318 
Psychology, historical perspective 
of, 4-7 
methods of, 7-8 
and physiology, 408-452 
popular, 17, 28, 29 
subject matter of, 1-4, 408 fE. 


i 


Psycho: and brain pathology, 
451-452 
and electroconvulsive therapy. 


452 
Purdue Eye Camera, 217 
Pygmies, 19 


Radio listening and interference 
with study; see Studying 
Random movement, 88 
Reactional biography, 56-86, 99 
106, 108, 182, 195 
maturation and, 58-60 
zero point of, 56 
Reading skill, improvement of, 
252-253 ` 
Reflexes, 87 
Reinforcement, 64, 364, 392-394 
Relativity theory, 6, 9 
Remembering, 351-372 
defined, 351 
as delayed action, 351 
delayed response experiments in 
animals, 352-553 
and forgetting, 352 
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Subject Index 


Remembering (cont.) 
and learning, 354 
œ and posthypnotic 
365-366 
and recall, 366 
and rote memor 
substitute 


suggestions, 


y. 367-368 
te stimuli in posthygf- 
notic suggestions, 365-366 
See also Memorizing; Reten- 
uon 
Respondent behavior, 392 
Retention, 66, 371-372 
amount of, and measuring tech- 
nique, 372 
of human maze learning, 371 
of memorized materials, 371 
See also Learning, theories of 
Retinal image, 241-24. 
difficulties with, 241 
and physics, 243 
as reductio ad absurdum, 242 
Ctroactive inhibition, 383-384 
orschach Test, 445 ` 


Saliva 9 P 
Mary secretion, and thinking, 

275-278 

Saturd 


hizo 


Scienti 
i entific observation, 8 
a-a a i 
Pproach behavior of the neo- 
PRE loggerhead turtle (Caretta 
aretta); see ‘Tropistic response 
Of turtles 
ennntics. 21 
Nile dementia 
San’ 296 ' 
CXual 
aml behavior, 29 
5 8lands, 421-423 
ei x i 
of 85 also Homosexuality 
80 human, 74-75 
physi ° 
fp aiological factors in, 74 
any ological factors in, 75 
Social enviropment, 75, 
0 140-145, 
al eae ‘ 
€actions, in Amphibia, 31“ 
r 


451 


32 
es, 32-33 
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Sexual reactions (cont.) 
in Carnivora, 36 
and castration, 34, 38 
and hormonal secretions, 33 
in infrahuman primates, 37-38 
in mammals, 34-39 
in rodents, 34-36 
in Ungulata, 3 
Shock therapy, acytelcholine, 450 
“brain insult,” 450 
electric, 450 
medieval forms of, 450 
metrazal, 450 
“Sixth sense,” 253 
Social isolation, of a child, 66-74 
Social psychological responses, 
characteristics of, 126-127 
coffee drinking, 124-125 
dress and fashion, 125-126 
driving, 123 
pointing, 123 
sleeping, 123 
spitting, 123 
See also Folie à deux; Gestures 
Social psychological test, a, 122 
answers to, 159 
Social psychology, 
120-122 
Sphygmograph, 319 
Spontaneous recovery, 66 
Startle response, 348-350 
as behavior, 349 
origin of, 349 
Stanford-Binet, 68, 181, 185-187, 
191, 433+ 445 P 
Startle response, as physiological 
activity, 349 
Stimulus response in dreams; see 
Dreams . 
Studying, listening to radio and in- 
terference with, 396-399 
Stuttering, 111-113 
as emotion, 343-345 
no final response in, 345 
and parental attitudes, 111 
and social factors, 112-113 


definition of, 


Substitute stimuli, how they func 
tion, 275-278 
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“Superstition,” in the pigeon, 3922 
I Pig 39 


4 


Supe 
127-138 
Sustained attention, 209, 217 


“Telesthesia,” 253 
‘Tendency, 13 

‘Theory, as interpretation, 2-3 
Thinking, 268-301 


itions, of school children, 


experimental studies of, 272-274 


. * 7 
as incipient action, 274 


objective explanation of, 268 


one-variable explanation of, 268 


prediction of, 274 
relation of, to language 


27 


and substitute stimulation, 270 


as a vestigial act, 276 
See also Problem solving 
‘Tissue excitation, 9 
Tonic immobility, 248 
Tropistic response of turtles, 41 
to light stimulation, 42 


-45 


Tropistic response of turtles (cont.) 
as organismic Tagher than pi 
reactions, 44 
as physiological response, 45 
as unadaptive acts, 45 
as unlearned activity, 44 
Lin languag 


50-151 


Vinegar Bible, 267 
Visual perception, in chimpanzee, 
238-241 
effect of inversion, 246-250 
in rats, 240 
after recovery of sight, 236-238 
training in, 250-253 
Voodoo death, 138-140 


Walking; see Locomotion 

“Warning sense,” 253 

Wicked Bible, 266 8 

Woodworth Wells Cancellation 
Test, 419 


Zoophilia, 39 
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The Psychology of Pierre Janet 


Se ELTON MAYO 
D. 
ee 8s. 6d. net 


‘These notes’ the author wrote, ‘were originally written for a few 
colleagues whose work demanded close attention to the difficult 
social, personal, and administrative problems of our time. In study 
of the particular situation—not any generalized problem of the 
textbooks—Janet’s guidance has been found by them most useful’. 

This short study of Janet, whose importance has not been ad- 
equately recognised in England, explains the nature of his con- 
tribution to social and industrial psychology. It is also a statement 
of the theory behind the author’s view of industrial society and 
administration. The book includes, as a corollary to his notes on 
Janet’s work, the author’s address, Frightened People, in which he 
~describes the common need for reassurance. 

Elton Mayo was Emeritus Professor of Industrial Research at 
Harvard, and is author of The Social Problems of an Industrial 
Civilization. 


Studies in the Social Psychology 
of Adolescence 


Compiled by J. E. RICHARDSON, J. F. FORRESTER, J. K. 
SHUKLA and P. J. HIGGINBOTHAM. Edited with a Foreword 
by C. M. FLEMING. . 


In the International Library of Sociology. 21s. net 


This book describes a series of experiments and investigations into 
the effects of group relationships and the attitudes of adolescent 
boys and girls. It poses certain questions. What factors witha 
influence on living and learning already exist in the make-up of 
group? What are the social climates and group situations which 
enable human beings to mature most fully and in the most whole- 
some fashion? How can these be developed? How can they, when 
developed, be used to best advantage? 7 

These are new and relatively unexplored fields of enquiry and 
the evidence offered here, while descriptive in the first place of 
situations within secondary schools of various types, is of signifi- 
cance not merely to teachers but to club leaders, to employers 
and to parents—to all who have to do with social relationships in 
any sphere of human contact. 
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